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Big challenges lie ahead 


for Australia 
the US oN " some 50 year ‘by President John Е 
E ^ USA wes anta, confident and 
SSR in the cold war ad fe Lha rae o the 
Noon. Aad weak ое The US өрке 
mid no aed tha space rac s alia 
— 1 mae i pace activities. fed 
sore m 3 ааш! СОР. Many siate 
ai in debt. strangled with regulation ar 
а 7 2 de EU. rie doubt 
à тенет xia We truly ae th 
racing long growing strongly fr tho laat 
" ve ever beet and our GDP 
Se = Germany and the UK To put tin simple 
біне dom реет а two decades, Оп 
есік been acting ai undone: And он concidenally. a 
= = cic Soom per base da qi 
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Washing machine EMI 
is unacceptable 

Further to the DVD/CD player that 
radiated EMI (Mailbag jane 2011), we 
just replaced our washing machine 
with anew ane from the same popular 
NZ manufacturer, The old one was 11 
years old and goneratod some ЕМІ. 

"The new one ls appreciably worse, 
generating continuous and varying 
Mains borne EMI that interferes with 
all AM radios Їп the house. 1 have 
Connected a Belkin line Aiter at tbe 
жай socket plus a large DSE ferrite 
Clamp-on fiter where the mains lead 
taxis the washer. The noise is maybe 
10% ose, if that. 

This does not seem acceptable о 
does wonder about the testing stand- 
ards, Others must have experienced 
Thisand perhaps tried other solutions 
maybe some ofthe many trans Tasman 
төйи? 

"Rick Arden, 

Gowanbrae, Vic. 


Caution required with 
flood-atfected radio gear 

1 enjoyed roading the article on 
rescuing electronic gear after а flood 
(Sco Cra. Jano 2011), One thing 
did concern me though 

In the article he mentions a white 
powder which he believed was cor 
Fusion from a solder alloy. However, 
military radios often use beryllium 


copper in washers. While relatively 
— it ean be quite 
hazarlous once it begins to corrode, 
When И becomes a white powder 
‘Benjamin Gillies, 
Bendigo, Vie. 
Comment although beryllium may be 
Suspected if there is а white powder, 
arts made from zinc or aluminium 
Gan also frm to a white powder when, 
they corrode. 


Clarification on. 
flash drives 

‘On page 100 of your April 2011 edi- 
tiga, in response 102 question on stor 
age sine, you wrote af FLASH memon 
Sif you тиет to http-fen.wikiped 
corg/wikiFlash memory you will ind 
the origin of the ward fash Is not an 
acronym but is descriptive of the erase 
mode. Its also not а proper noun. 
‘Therefore “ash” should be lower 
case: making it uppercase mislead 
Ing suggests that # is an acronym 

“Though 1 agree with your summary 
that bard disk size nomenclature can 
be a product of sharp marketing, 
1 thought that, owing to the chip 
nature of flash. u was unlikely that 
flash memory would be other than a 
multiple of a power of two in size of 
unformatted capaci 

"When looking a tbe available capac: 
ity ofa drive, whether mechanical or 
solid state. the user sees the format 


tod capacity. The drive is partitioned 
and cach partition is formatted using 
FATS2 NTFS, ext or other layout that 
the operating system can use 

Formatting significantly reduces 
the user space on a drive because of 
the space allocated to boot records 
snd look-up tables and indices of the 
‘Physical location af user fles 

New formats such as ext also have 
journaling les to improve data in 
Хеу. Thus the available space in a 
{iach drive will bea few percent leat 
than the power of two, depending on 
the formatting used and the size ofthe 
internal data 

‘Kevin Shackleton, 

Cottesloe, WA. 
Comment: fash (вы FLASH) memory 
chips would almost certainly be fabri. 
ated ina power ofto size However 
same partion of the flash memory is 
usually set aside to replace blocks 
which go bad with use and that is sub- 
tracted fromm what is available initially. 

The proportion of the capacity lost 
to formatting is usually fairly small, 
something Ше 0.1% or less, so we 
don't think that's the explanation. As 
fan exercise, consider the proportion 
2/2 AGB memory card formatted with 
FAT32/18k blocks that's consumed 
by the file system itself. You have two 
file allocation tables with 4GB/16k = 
202.144 32 byteentrieseach fora total 

2MB. Then you have the directory 


атанса lenê е) 


КГУ 
|: Satana ша уе 


4. fei 


pour 


оо 


structure which is a few KB witha Alternatives to not look quite as pretty bot consider 

Modest number of files costly hearing aids ing the price deren, thoy haven 
rs certalnly less than 4MB which “Further to Clive Singleton's letter 10 going for them. 

would be around 0.1% of the total  coneoming costly hearing aids in А friend of my mine has referred 

capacity. the Mailbag pages ofthe Jane 2011 me to alibaba.com where Siemens 


Jf hard drives were consistently edition, I have bought two digital hearing side are available for $100. 
sold based on Ik = 1024 bytes then hearing alda. for $3200, supposedly Не insists that be has bought a lot 
flash manufacturers would need to with oisereduction technology. of goods from there and has always 
fabricate extra memory for bad block Even though they work quite well been happy with service and quality 


allocation. They could do that but in a quiet environment. if there is Another thought: surely Bhvetoolh 
ils easier to just round the capacity background noise ar more than one technology could be adapted ta hear- 
‘down to units of 1000 amd then use conversationbeingcarriedoutatone ing aids, using the mobile phone as 
Whats lof over as the spare blocks, time, they are practically useless. sm amplileriransmitier and with в 
which makes it cheaper to fabricate 1 also have Digitor MegsEars, properly fied Bluetooth receiver 
bought fram Dick Smith that сой in the ears 
Flash drives can about $100, which | use in my Harold Cislowski, VKAANR, 
have a short Ме Workshop at smoke time. This may Ayr, Qld. 


I would like to know if other read 
ers have experienced flash drives that 

Тай and thelr opinions asto why thay unable to withstand repented deletes There are two common types of 
might have fand. 1 have just had а and writes? flash memory: SLC (single evel cll) 
"bird 8GB flash drive fail ane 1 recently read а computer conver and MLC [multi-leve сей) Each flash 
though 1 back up tbe drives Г ... ur is essentially a Mosfet with a well- 
lose а small amount of data at the hard disk was mplaced with а solid insulated gote capacitor. The gale can 
failure. which ie inconvenient alate drive (SSD) The reviewer hold its change for many years. 

Tse my flash drive to carry data that constant writing can shorten the A (relatively) high voltage is used to 
from one computer to anothec Once lifsofthe SSD, even though themans- erase the data (reset the capacitor] as 
the data has been copied, erase the  facturees claim a Meam Time Before thisallowselecironsto tunnel through 
fles and reuse the space, seems that Failureaf37 years Doesthislimitation the insulatian ie. essentially it suffers 


Temonly flland erase the deiveabout also apply to F/Ds? breakdown) and charge the capacitor. 
eight times before it fails Anthony Farrell, For high-density low-cost flash, as 
Í have asked the manufacturers foc  Chinderah, NSW. is commonly used in USB drives and 


information as to why my F/Ds have Comment: eight rewrites seems very 50 cards etc. MLC flash is used: Mul- 
failed but 1 bave not received any r> poor. Flash memory certainly with. Өріс bits are stored in each gate (usu 
plies. The F/D is replaced under war. Stands a limited number of rewrite olly two] by the use of several voltage 
Ташу but the unreliability is a worry. eyeles but with good quality flash, thresholds. For example 10 store four 
Am | unlucky ог is the technology you usualy get of nest 1000 rewrite bits in one gote, the thresholds might 
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EXPRESS 


‘Thank you for the interesting ar 
ticle about the FutureWave Energy 
Saver in the June 2011 issue. Many 
model engineers drool aver the pros. 
pectofowninga variable fequency 
"iive to control tbe spindle speed 
of their lathes and mills without 
the need to constantly change bilis 
Several ready-made products are on 
Ike market but they tend to be rather 
expensive. 

In following up the literature 
about these devices I encountered 
Strong recommendations for a Fer 
between the VSD and the motar in 
order to keep the high-frequency 
‘components nf the switching out af 
the windings The reason is that the 
Small capacitance between the sta 
tionary windings and the spinning 
olor actually couples significant 
current to the rotor and this current 
‘exits via the ball bearings, severely 
Shortening their operational ie! 


ТЕГТІ 


be (say) 051: OV ond 15V. For SUC 
Bosh cach gate iether charged or dis 
‘hanged so there is only ane threshold 

The high-voltage erase сүсі slowly 
erodes the insulating layer and even- 
tually one or more bits con по longer 
reliably hold their charge. This hap. 
pens sooner with cheap MLC flash 
Because the voltage thresholds are 
closer together. MLC flash is also 
Slower to read/write. High-end solid 
tote disks use SUC because of ts better 
performance and reliability but thes 
tsa cost a lot more. 

Errors are common enough with 
MLC flash that the chips incorporate 
some fairly heavy error checking 
and correction logie. If this ie not 
sufficiently robust or the flash cells 
are unusually unreliable, the flash 
memory milf afer jast a few rewrite 
Selen It sounds lke this is what you 
are experiencing and й could be due 
to either poor design or an unusually 
bad batch of memory chips 

Also, virtually all flash memory 
chips contain some unallocated space 
"hat is used to replace portions of the 
chip thot go bod overtime. This helps 


Remember that circular surfaces 
only make contact over quite tiny 
areas and with lubricants potting in 
The way thero is quite some prospect 
for minute sparking. Apparently the 
initially shiny balls can end ap ioak- 
as if they had been sond-blasted 
“fier qulte а short period of timo. 

Graham Lill, 

Lindisfarne, Tas. 

Comment: we actually tied using 
^ line filer with the Ришеле. 
lecce to try and clean up the wave- 
forms for measurement an the scope: 
However, It refused to operato with 
an external filter in place. 

"ie surprising that the relatively 
small capacitance involved could 
Garry enough current 1o damage ball 
Bearings but we accept that 1 could 
possibly happen. We measured 
around Ink fom Active to frame 
on а typical pool pump motor and 
considering the high voltage and 
high switching frequencies involved, 
that may well explain it 


extend the life in case there is a defect 
їп а particular plaer on the chip that 
makes that location fail early. Flash 
drives also usually include “wear lev. 
“lling” logic. This ensures that even if 
You rewrite a file many times, tis wr 
Jen to different blocks within the flash 
за that a single block doesn't wear out 
prematurely. Better flash drives have 
mare advanced logic which may do a 
better job of distributing the writes, o 
aive the flash a longer life. 

Note that even the high-end SLC 
Hosh-hased salid state drives have a 
finite rewrite life. In some cases (eg, 
Intel SSD) they will actually slow 
down their write performance if they 
are being heavily rewritten, to prolong 
their life. 


‘Achieving zero null on the low 
capacitance adaptor for DMMS 

T have bull! the Low Capacitance 
Adaptor (Sucos Cin, March 2010) 
from e it However, when lattempted 
to adjost the zero sull trimming ca- 
pacitor, found that cnld pot adjust 
the output correctly to OmV. The beat 
nul obtained was about 20V, 
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Specialist loudspeaker drivers from: 
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y ofer a hug 
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* Funan 
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By removing the oe the 
to the DMM was reduced lo 12 5m. indicat 

siray capacitance of the terminal posts was 12: 

Was lest than the pF minimum capacitance ofthe a 
Зарас 

"The solution was to adi a4 7pF NPO се 


in parallel across the PCB terminal pins to the 


of he mull trim capacitor and the balance 


— 


Nas then perfect at OmV 
Tests showed that the adaptor now reads correctly with 
very small capacitors connected toit. issus this advice to 


any one who may experience the same problem 
Arthur Forster, 


Blaxland, NSW. 


Earthing of 
vintage radios 

Tn the "Vintage Radio" column in the March 2011 ie 
жие note that Rodney Champness makes a comm 
about not being able to ft a Nylon cable gland 
STC clock/radio chassis to anchor the mains lead. Now 


totally agr fhe lead is 0t 


with a piece of PVC or heatshrink sleoving 
ihat the sharp edge won't eut inta the sheath 
ад) and balled onto the chassis using two 
д nuts, Alternatively. a piece of steal could be 
med into а ring [once again sleeved, wrapped around 
the mains lead and bolted onto the chassis using just one 


poneer lead would need to be protected 
pes through the chassis by a suitable grommet but 
omame! wouldn't protrude as far into (or out of) the 

Tan find anything in the Electrical 


4 to that radio had a stripped gear. Someone 
in the horological (time and clock) industry would most 
чо help him with repairs fo this clock 
s company here in New Zealand a couple 
of years ago regarding fixing an old Smiths electric clock 
ta positive reply from the person concerned to the 
imos! guaranteed that he would be able to 
m the clock for me. A it happened, dida 
follow through with the repair at the time, bul t does give 


old electric clock movements can besavod. 
Peter Walsham, 
Auckland, NZ. 
Charging iPods trom 
standard USB ports 
To respons to the question from E, |. tag 
Ask зао Сир, July 2011, page В). the resistors ге 


штей in order to allow an Apple iPod device to charge 
jard USB sockets are described inthe schematic 
Tor the Adafruit Industries MiztyBont" kit. This can be 

weeladyadanet/magesimintybonstminty 
Гетеа 


values used to divide the «SV foe USB 
istors can be easily sourced from Ele 


John Bexall, 
Stanford Merthyr, NSW. 


An extended memory card unit 
for the DAB» tuner 
The DAB+/FM Tuner in the October and November 
d ime as 1 have a Pioneer AM/FM 
sack plus one external slot CD player. This 
эде except it falls short in 
memory card 
апей me thinking of ways o provide more memory 
pacity and 1 believe this will become more important 
in the бише. Adding а module housing nine additional 
memory cards would be the way to go. A single digit 
display, 09, would indicate the card in use which would 
Aronically switched, activated by two buttons: one 
jp and one dawn 
This potentially gives a memory capacity of 32GB x 
20GB which would hold a lot of music oF dat 
2 would become more viable as memory prices drop. 


witha 


and is unsafe as well T think that this would be a common module for many 
Tean'tsee why a clamp couldn’ be made out of small projects in the future which require data storage. Projects 


How to check infrared 
remote controls 


For more information, contact 


SIOMAR BATTERY ENGINEERING 
CI Phone (08) 9302 5444 or email mark@siomar.com 
у www.batterybook.com 
|Siomar Batteries design and custom make portable Power Solutions 
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Mailbag: continued 


Vale Bob Barnes 

"Bob Bares, of RCS Radio Ру Lid, died during 
June 2011 айога hor illness Many readers would 
have had dealings with Bob over the years as RCS 
Radio was the supplier for a vast range of PCBs 
for projects published in асом Cir, Electronics 
Australia, ЕП and AEM magazines 

Bob wasa very colourful caracter who сро be 
kind and very helpful to his many customers but 
somewhat abrasive to others. He was an encyclo- 
paedic source of Information on PCBs, heir design 
nd manufacture and had many industrial customers as well as the regulars 
‘who purchased boards for magazine projets. Without his ongoing support, 
thousands of electronics enthusiasts would been unable tà build a Jo of 
‘the more unusual projects far which kits were unavailable. 

Bob was а Vietnam veteran and had many years servi in Army Intl 
ligence which gave him а unique insight into the use and workings of elec- 
tronics in armament systems. Part of his expertise in РСВ» care Пош his 
period spent atthe Boeing plant in the design of mil-spec PCBs for avionics, 
‘That lad to his obsession and insistence on high standards for PCB design. 

He will be sadly missed. Bob's son Andrew will carry on the RCS Re 
dio business and further information can obtained оп the website www. 
— 


also be made to regenerate back into age is halved, although the current 
"he mains to return energy and help remains the sume, so the electrical 
to brake the motor. input power is halved, which is what 
The torque output you would expect, 
motor is proportional Even though the motor is operating 
The amount of heat produced in the at half-spood and at Ва ромен, the 
windings is actually proportional io current in the windings remains tke 
the square of the motor current Same, so that the hoang effect is the 
"The inductance of a motor st con- same ax at full power. The volume of 
stant torque is more or less constant air produced by the shaft fan e roughly 
2o. as the quency of power supplied proportional to the square ofthe shall 
toit reduces. the motor curent would Speed so that. when й Is running at 
tend 1o increase proportionately ifthe ball ite rated speed, Из cooling noct 
motor voltage was Beld constant. is mally only about a quarter of that 
As increased current would tend st rated speed and so overheating can 
to overheat the motor. the apparent Без probem. 
Voltage of the motor supply therefore Ав a result, for lame motors in- 
reeds to seduce in proportion to the tended for variable speed operation, 
eduction In frequency Thus. at half motor manufacturers will ates supply 
the motors rated frequency. the ap- а separate fan motor Intended 10 run 
parent voltage news о be about half constantly at mains frequency 
the motars rated voltage in order to Asanother aside, e equally рок 
JJ... sible to operat the motor at above Its 
‘Mechanical poweristheproductof rated frequency. What happens then 
Torque and speed. As the imquency though is that, al (what ін now con- 
is reduced below rated. the current stant) rated voltage, the effect of the 
and hence the torque is held constant motor winding inductance reduces 
but the speed reduces in proportion е motor current as the frequency i» 
to the frequency. Thus, at half rated increased. 
frequency. the torque isthe same but Yau therefore have the situation 
the speed is halved. so the power is where the motor voltage remains the 
halved. Not also t Same, while the current and hence the 
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runs out of power lo drive Иж load. current that occurs when a motar ік 
Assuming that they were reasonably Started direct on-line at rated volt | тық - Conventional Translemers| 


Well matched in the Mist place. There and frequency Геке Auden e 
ме also mechanical limits on how As single-phase motors, such as | "Medea end- Senden 
"much above rated speed а motor can ponl pump motor, ordinarily rely on ‘Encased Power Supplies 

фе operated Separate start wind 


dene ae БАЧ олип Electronics r, e 
. — есет 
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“The pulses are also a source ofra- Sue СИР 


lated inteference and high-power collection available contacted at my email address: wvbar- 
VSD installations tend to use over all those readers who  holomewatanLcon 
.. may have lout their collections of Sai. “Thanks to all at SILCON CHI for a 


To minimise radiation. Iris possible to и natural disasters, great magazine that 1 look forward to 
Ait filters to minimise radiated nter. 1 have copies of the magazine dating each month 

ference but these tend to degrade the back tothe early days that lam happy МН Bartholome 
performance of the VSD. as indeed do to giveaway 10 a good home. Icanbe Sydney, NSW. 
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Dick Smith - Your „Сор 


Looking for your nearest Dick Smith store? 


Head to dicksmith.com.au! 
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With the exception of the Apple iPad, few 
new computers of any description have 
caused so much comment, so much 
anticipation and so much demand as the 
just-released ASUS EeePad 

‘Transformer. We just had to get 

our hands on one for a few days — 

not easy! lo find out what the 

ment was/is all about. 


Asus EeePad 
“Transformer” 
Tablet PC 


я ib 
dd Sel mier eee era 
ша (later) effectively work anywhere 


— 
ard which would roughly doa hook 
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p iPad kill 


Whether that was а positive or not 
is arguable; just ask those who now. 
spend hours at home working oa 
their notebooks when they might have 
stayed back at work. 
ores un iine 
quantum leap with the 
Pet" market = and while the Pad 
might not have been the first. it was 
thefirst which made buge inroads into 
‘hat market. 

But there are quite а few things 
about tho iPad that users and review- 
‘rs havo questioned — such as why it 
аваз handle Flash. the near univer 


Or why Apple has seen Bt to ную 
orco users intu proprietary Apple ap- 
plications? Or why Appleare locking 
Out” cantent providers unless they ars 
part of Apple's own supply channel 
(ith, of course, large royalties back 
o Apple}? And so on. 

Despite the quite unbelievable suc- 
cess of the iPad and to a lesser extent, 
Several other tablet computers on the 
‘mark it has tp be acknowl that 
a tablet will (in most circumstances] 
‘ot take the place of а fully- fledged 
computer (desktop or notebook] sim- 
‘ply boonuse it is not designed to dosos 

"bles are convenience devices. 
“They're small, lightweight and for the 
most рап ойы good or exceptional 
graphies capability. 

hut the one thing they don’t have 
is a “normal” keyboard. And if you 
ask anyone who has Wo punch out 
sn email or unt document using the 
alane ey which ЕЗ 
Ilic pain. 

‘flow, it makes errors much 
maoro likely and because of ts incon- 
venience, И perpetuates that awful 
practice of “but sping”, 

Indeed, one popular aRer-marhet 
accessory purchased for most Tablet 
BI 


Incidentally, the iPad is the obvi- 
ous exception because. as mentioned 
above it doesn't offer USB expansion. 
Apple apparently want everything 
Жері either “in house" or at least 
^ 


But отеп without а keyboard, 
depending on the tablet itself, 
installed programs and their capa- 
bilities, tablet PCs are fantastic for 
handling amy visual-oriented task, 
whether thar i watching movies, shar 
ing pictures mading ebooks, using so- 
la networking sites such as Facbook 
‘and youtube and much, mach mare. 

In fact, most of the major manufac- 
turers believe that this is tbe direction 
Which all computers 


their eggs бшу into the Tablet basket 
leg, Apple!) 

‘Already, tabe sales are increasing 
very much faster than their doskbound. 
orla bound counterparts Hs this us 
ad? Toe manufacturers don t think so! 
Enter Android 

‘Originally developed for mobile de- 
vices by Android Inc (but now owned 
bby Google). Android is an operating 
‘stom, just as is Windows (in all its 
iterations}, Apple's 05 and OS Xand 


Linux karnel and like Linux (but ua- 
like Windows. 105 etc). is an "open 
өше” system. 

‘After Google purchased Android 
back in 2005, they released most af 
the Androld code under the Apache 
licence, which in effect means that 
anyone can write Android applic- 
tions or" 

Workd-wide huge numbers of devel- 
escent фили oee pps 
for Android сати 

(quarter ofa — 


2 2227 
= 


You may know Android as the op- 
erating system behind your “smart” 


he antag gn 
{hice vera with Honeycomb 

(Andrea зола, 
ا‎ 


phone Samsung, HTC and many 
otber moder phonesarenowbased on 
t- but in recent times, especially sin 
the release of Android 3.0 and 3.1. its 
found its way into a high proportion 
of tablet PCS, which have recently oF 
‘are about to ВИ the market. 

Earlier this year. Google claimed that 
400.000 new Android devices wore 
being activated every das, with more 
than 100,000,000 devices in use. One 
quarter of all new phones are said 10 
‘be Android-based. 

Incidentally, vou may se references 
to several Android names, such ва 
Éclair, Froyo, Gingerbread and Hon- 
тусошЬ. The mare astute will have 
"iced that these stand for versions E, 
Е.С. and Н corresponding to Android 
20/21, 22, 23 and the latest (more 
ablotorented) 30/3.1. 

The next version, due for release 
later this yoar, will bo called Ico 
cream Sandwich and is expected 10 
be a combination of the best features 
cf Gingerbread and Honeycomb, thus 
blurring the already bazy distinction 
between Android mobile phones and 
Android mobile computing. 

“And thus itis that our attention now 
tuns to a tablet PC which not anly 
features the latest iteration of Android 

its also solved the keyboard prob- 
dero most elegantly, with the function- 
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he portability 


‘The Asus “Transformer” 


For reasons that will 
"heir EsePad ТЕЛОТ Tablet Computer 
he "Transformer 
This machine had exe : 
of excitement in the computer 
‘World, even before its release o th 
Public in April/May ofthis уем 
We frst heard about tho Transformer 


For all intents and 
. 
Mandard Android tablet computer. 
Bat there are өн 


heir han 
Following 
waxed 


oa бейш Glass sereen! 
and this € 

re clambering ovr ved up. In the unlikely even 
their hands оп ane ^ z 

First It was а trickle supply and р 4 ol ева, 

om were willing ю pay way wo 
‘over the odds to be the fist Others (and then s 

1 the lack af availability in Wew 


very fer, who had managed t 
елачкі about it~ which of 
further increased deman 

il Tate May, whe 


iw spect under o 


The ТЕМПА bas a 16GB "disk 
m While the TFIOIB doubles that to 
GB. They feature а 11-inch WXGA 
Touchacreen, an Nvidia Tegra 2 dual- 


processor with 108 of RAM. 
both Bluetooth (21) and WiFi (b. 
ren 
fortunately, there s no ЭС mode 
depending en wha you believe 
lans to bring a IG model out 
{ еу don't, because 
ашт them its not happen 
The screen an фе Asus 
sformer is an IPS panel and it 


Е 


Display n 280x800) 
10 gers men weer 

Operating system: Android 30 Honeycomb 

Pato Midia Tega 2 

Memory: LP DOR2 168 

Storage 

Wireless 

Camera 

татса 

Sensor, sensor, gt sensor, gyroscope. E-compass, GPS 

36 Modu: | биш 


Fash support 
маман 
Special App: 
Battery: 24 h Li-polymer: le 95 hou 
Size Weight: 271 x 177 x 126mm, 6809 (міз banery) 
These specifications were as supplied by Asas at the prens launch. However 
"ere appear to be a few minor dierences ia the sample unit received (ez 
Android 3.1, LIMP fron camera and we Te ШІ not sue abou that “optional 
SG module) Perhaps the Transfurmer reviewed was а шет model 


one of the best tablet screens around 
“almost on a par with the iPad. 
Galours are bright and vivid, con 
trast decent and the viewingangle is 
cellent, When watching videos, the 
picture is smooth and sharp while th 
{ouch input is extremely responsive 
With its Daw-Corning Gorilla Glass 
ing, it will also handle some pretty 
карі treatment. One thing 1 have tn 
s tbat 11 shows fingerprints badly 
Tut a wipe with a damp cloth soon 
wan that problem. 


There i a mini HDMI output i 
you want 10 use the Transformer as 
a playback device for home theat 


TV ses, a headphone jack 
and microphone and a MicroSD card 


Slot There are two cameras built їп, 
the опе facing the user har 1АМР 

olution while the outward-acing 
is SMP. Video is recorded at 1280 x 


Э resolution bot the recorded 
sinly doesn't look like high 
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Thi bs what vet 
been 


The fable drops i U 


particularly good Пішу rea bit wash 
Ош) and they don't look very sharp t 

Номан, that's only a minor crt 
aden = IE you're buying a tabla to u 
né а camara, you're probably buying 


And t als 5 
I which work тойу 


receiver inh 
with оргондо maps and satelite 
{Google Earth) image 
The docki 
Hone is whore Гіміінуе Asus have 
made a brilliant markoting decision 
id мшу the mi on thi 
Tamputer hns crated such a si 
Ап optional QWERTY keyboard, 


with tactile køys, transforms tho TFIOT 
n what fective 
tt Honce he name 
yo tablet simply sl 
nthe edge of the kayb 


imply a matter of 
ing it aut 

not just a keyboard 
siding two USt 


he Asus Transformer apart from. 
ot at Ie op and Jocks in p 


лашу dou 
the battery lilo rom around hour 
vill mc blot battery. ho 
tarla aro Іші) charged, tho Trun 
former will Вен take powor from tho 
муроат nor. so the tabla alway 
has as much power as possible f 
when you want ta бавен It 
я а 
and 


Put then together and what 
do you get The Trans 
forner transformed іні» 

a power Ийе ne 


pos and F1, 
ame ail dedicated 
Notebook and na 
sre ftn fry tics ed due 0 
erosive claws kay spacing Wee 
v clic on the web a e 
ть key ing -in 
tall шшен mld 


те not like your usual 
FS ete keys — th 
particular task 
Dock kayb 


fact, опо of о 
react that 
Tn general, (although there are 
wceplions) this perception is quite 
wrong and is definitely wrong on the 
Transformer keyboned. Key 
from the Q key to the P koy ls 160mm 
m this to my Microsoft PC 
170mm, So if y 
Typist looking for sp 
former коурый won't 


versos, the koyboard 
а -8150 option for both Tan 
That tho usual sales method it 
flo swith tho 12GB model (TF 101) 


Software 
Straight aut of 
mor (0 


When nol locked fo fr docking мао, у 
Jose a USB slot and an SD card slot). But otherwise iy all at your fingerlipe 


And there's topping you But there's а bigger consideration 
downloading countless thousands of 1F you decide to uan the Т 
Android apps from a huge variety of ок you “main” computer 
e үшіп, many Are froo: most Av wo mentioned bel 
tll a quita nominal cha many thousands of Android 
s applications al ıl compare that 
Perfor tothe millions avallablo in Window 
To bw honest, tharu is not a grout "You may find that much of your 
"tween tho varios tablet ourite sofware ін simply іші yt 
kt ath momont l ever will bo) available 
ort 1 have нені put the Asus specially if it leot al 


the Asus against othar tablet; ours w а Windows appli 
more a aubjctvn tost than ob tion to Android „ not à particular 
But in шон aspects, 1 wns improseed straightforward task, ovon taking into. 


teme worked. account that Android le based on the 


Tha excaption i Linux kernel, If commercial softwar 
те not as pood developer oan't soe a return in por 
aid earlier, ing they obviously won't bother 
You don't buy a tablet PC and expect — Many Android apps are abviousl 
a Nikon result! of love by Android dovoloos. 


is definitely nothing to write home commercial return on hir effort 
about, either Through earphones or For many ‘Transformer usen 

anvexiemal amplifier, i'e not tno bad, loss of Windows applications won't 
as you might expect, particularly mater, given the exten 
Otherwise 1 likod ite operation, u. sive range of software applications 
апоу чи, ts light weight in fact, that the Transformer comes loaded 


thore isn't mue ike about it 


Using Android 

you ate used toa Wi 

PG, you may find the learning curve 
Android PC (this ono ir 

a little steep. 

While thore are many 


| symbolised by tis regat and agile ту 


Where did the “Asus” name come from? 

We ware intrigued ta learn that Asus comes rom the last four letters of Pegasus 

winged horse of Greek mythology, tat represents the inspiration of art and learning. 

The company’s tona is hat Asus embodies the strength, creative spirit and purty 
ка creature 

and innovation vith each product it introduces to the market. So now you know! 


let (OK, battery Ше is halverl and you 
ere with (һө touchscreen display 


The Cloud 
But all is not lost! Like tho vast 
ables netbooks and ovo 
martphones thoma days, tha Anu 

ot only fo 


works with Cloud. 


soaring о new heights ої ay 


солозр сот au. 


ы” 


y he buzzword ot he "ones" decade. A recen visit 
ha GEBIT show in Sydney reve dozens of vendor ot 
ying "loud Solutions" and "Cloud Applications”. Very Tew 
made any attempt o explain wat those tms meant because, 
Well everyone поне what they mean, dor they? 

No thy doit 

Ifyou Google "Cloud Computing" you'd hundreds of websites 
which pose Te question, "What Cloud Computing?" and теп 
many tal dismal In their attempt to answer = thay launch nto 
the savings youl make or tha Mey УИ enjoy or water 

û we i pose the question apain: 


What is Cloud Computing? 

Of Ies sen it we can answer that simply by using a scenario 

Aa tna momen you ve probably using a computer loaded with a 
whole smag of programs and a big had disk for storage. t might 
be on a network where you share your information or perhaps 
store and relieve data rom a conta servor. even possible 
that you run your applications software rom that central server, 

\п Cloud Computing hat "server ta ‘somewhere dr" Where 
It doant matter too much - з just physically not (normaly!) in 
Your ofc or building But hat server s where most perhaps all 
Your applications re run from and all your data ts stored. 

То access Ik you simply ust an application on your 
wh calls up your particular requirements 

Irs ойи "Cloud" computing because th cloud i rapresenta 
tve ot отита ве" You can't see t, you can'tcontralit, you 
tansimplyuset (The coud symbol has been usadin мен 
Ings саве, gy оберете зате 

leve it or not you're probably using a form of C 
puting every day, вашу f you use any of the "nubi" етші. 
Systems such as Hotman, Yahoo or Gal, you use Googe or 
I you us social networking sts such as Facebook, Twiter and 
жеп forums and chat rooms 

Think about It al you do is Чор on" to any of these (via he 


к 
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PUTING 


Inert an thay operate vital independent ot your computer 
AN the formation sor екеніне and contrat of thi yim. 
ie elsewhere You dor know whare and don care where! 

Exp this dea а Ме 192 company with say dozens (un 
rods} of computers all workin away wi thoir own software 
Every application nee to be purchased, enced and upgraded 
as cesar I can bea lota nightmare 

Not any mara. Nov fs a Cloud Computing prove who do 
alat all you do ts pay amont feo th provider lor any a 
You need and to ront” some space Tor your data. 

The atest ss power (cheaper!) computer inthe work 
place, none ofthe sofware wors and the neg tat a your 
loralin has some of No best backup and security avaiable 

Securty! Аза! that оле of he major concerns o potential 
‘loud users - and with good reason, folowing some recent ce- 
trae “hacks” ang theft at data. Cout promote say that Her 
stcuy ls almost стату a o better than organisations who 
тайа hel own wide-area networks, simply because ey have 
wari best in те experts to мер аг way. 

hat they ffr battar redundancy and data 
Integrity becaus ol tna way у are sel up. 

"sno paret, nothing à (hackers wil always try to break into 
‘ne unbestableand sometimes succeed) Butt can ofer сат! 
savings and abou benets їп organisations ho use It 

"Another nig advantage of Cloud Computing is that you no 
longer need be tid to the sane computer, cause "The Coud 
is ever. As long as you can log опо The Cloud (ia. with 
appropriate access codes and passwords), you can use t Virtually 
жум on eat, И that's va a home Broadband connection. or 
ven on your laptop in a resort on the other side of he world. o 
De. This has al sorts ot plains including that "holy gral! 
telecommuting or working fom your home af 

isthe ultimate? O course nat- there vil always be something 
пене, eter around the comer But its pretty ectng andi 
ight bare right non 
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Tablet comparisons: Asus, Motorola, Acer and iPad 2 

ASUS Tost Motorola Xoom Acer ope iPad 2 
Dimensionsimm) 171527683 18724911280 7280X1356  1057x2412x88 
ш жігіті se 101 MVA panel 87 PS panel 
Resolution 120 200. 1280x800 1280x800 028 768 
Mat ouch dee 10 fingers 10 fingers 11 fingers 
o5 Android 30 Andra 30 Android 50 losvas 
Processor МИОА Твуа2 МИОА Таа: МИОА та 2 % 
raat 10 168 168 БЕТІ 
Во fash ROM del es E: 1608/3208 1600/3208 /6408 
Front Camera bee, 2 тиара! ene VOA (DIMP) 
har Camera mene 5 тарин wennde 200500 ode) 
GPS Yes b "s ves 
Audo ЕЗ т Doty 7 
Pash сопран » » Yes No 
USB connector(s) Yes E 155 No 
Satay Lie Padon hrs 10hva(6.500mAn) Nor Disclosed 10 (6 500m) 

Pad + Docking 16 brs 
Weg 68% Е 7% tog 
%% basic specifications of four competing tablet computers. Ax 
ow can sr Here mot a grot deal between them excepi Tor hat unique docking keyboard on he Avus Transformer. 


o remotely accoss and control any PC 
ог Мас synom and accowapplications 
ог flos о tend tho versity of the 
Евра Transformer experience 

"An app called ASUS Syne le i 
cluded (or downloadable from Avus 
website) which synchronise the 
Transformar with your PC 


Is ita toy? 
M's a question one of ou 
anior “playing” with Ie for! 
And iaa fair question, оол! smali 
il does look like а "ral" computer 
While thare aro huge numbers of 
арра available, 1 would have to 
fay that the "Transformer is definitely 
nota toy, 

‘Yen, I in amall but [especially with 
the dock/keyboard) i's ax much a 
contando for real computer status 
tis any ofthe netbook on tho markat 
today andl given Ик versatility, better 
Than тон, 

One website browsed reported hat 

‘the world has gone mad with table" 

i they woren t talking about Viagra 
ғу mainstream manufacturer l. 
reported o have tablet modele on А 
drawing board fr oleas this year, or 

ready done so. Dont be surprised 
if you decide that your next computer 
will bea table, 

Given the Transformer's sim and 
weight, t's perfec for aking with you. 
With built-in WiFi, you can gat onli 
practically anywhere you need to these 
"lays - and while st doeet (yet?) have. 
Эй, [поме very cheap!) wireless brood- 
band dongle can take care of that, Or 


30 шом Gian 


you ean tether И 10 а 3G phone and 
‘way you yo! 

Amongst à hugh range of usos, 1 
algo found W particularly handy as 
fan eteader, 1 toad о [ot on line and 
found, өшіп duo to t light woigh 
It gront or ronding in bed with 

йїп my partner or før sitting In 
the armchair without a heavy 


on my lap. Tho display is right 
їп clarity and brilliance belle 
э panel and you 


tho Pad in most 


can compara it wit 
it le mı good or 


the Transfo 


Pricing 
Here the burr under the sao 
One of the big selling points over 

ses apart Irom offering more features 

than the iPad is that tho Arts Tans 
former is around $100 cheap: 

Not so in Australi, Let mo explain 

Inthe US tho 10GB Anun Transform- 
r has à tal prico of $390; pushups 
even а little cheaper In some places 
аду boing discounted now that 
Supply 1e up to scratch), Tho Pad 2 
sell thoro far SUS400. We won't worry 
"bout currency conversion because ts 
close enough to parity. 

Hew in Australia. for reasons best 
known ta Asus Australi. you'll be 
hard pressed finding а 1GB Tans 
former for much less than the recom- 
mended reti) price ~ а whopping 
$500. The iPad: is 5579. 

Sotho Transformers price advantage 

ight out the window. In fact, we've 


‘von aon thom adverts here at Sû 
айо that might simply bo an 
чопу supply/demand thing 

The question must bo asked, why 
so expensive? 

Kvon allowing for Australian G 
(10%) and maybe а litle bit m 
fought, the price should not be any 
‘hing ko $180 тиит = and пони 
we seid wo waran! worrying about 
currency conversions if you do that's 
another 9% OFF tho Aussie pricu. 

% а bettor story with thy 3200 
model, US pri: $409 plus docking 
satlon/keyboard (-8150) or about 
5650.00, Tho "mal" price in Aue 
"ili, with the docking station, i 
about $706.00. Strangely enough, the 
райо 2260 (without a keyboard) also 
solls here or about $79.00 

‘Wo think Asus Australia aro shoot 
ing thomasivon in both fot. 

Many posters in tho Android forums 
(og hti//forums-whirlpoolnetau/ 
farum140) have reported just how 
wasy it is to ardor online from the US, 
pay somewhem Бабино $20 and $50 
In freight and you'll save a good $100 
‘or more (bore is no GST on «$1000. 
imports) 

The Asus KooPad ‘Transformer is 
a groat litle product with enormous. 
potential — but with the IPad's mar- 
Kating clout and thelr already huge 
penetration in the marketplace, the 
‘Transformer will be Iucky fo pt any 
foothold in this country without at 
least some price advantage. 

That it done not have — and thats а 
sal shame. a 
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Maybe you would 

sort ош some uni 

rattles or other noises in 

your car's engine or other 

machinery? 

‘This electronic stethoscope 

will do the job - and you 

can listen via headphones 

or a loudspeaker. It has 

switchable frequency 

shaping in four bands so 

you can hone in on sounds 
| which might otherwise 

be masked out. 


ELECTRONIC STETHOSCOPE 


Fig. 1: the circuit is based on two low-cost ICs. 


сла) buter псы. 


peency band selection (Сіс and d) 


.. o driving a set headphones or ar udi [IC] Iv powered by à WV her. 


when low frequency sounds are mom prominent. the Mid2 
band can bo selected and the equaliser control set for an 
amount of signal cut, Or the low band could be selected 
wlth the equaliser control sot in the Boost position. To 
simulate the chestplece diaphragm, the high band can be 
selected and thu “EQ pot so to tho cut position. 

‘Alternatively, any one of the bands can be selected by 
tho switch and the equaliser pot can bs set to boost or 
cut. Boosting the frequency band selected will make more 
prominent any sounds of interest within that band 

‘Conversely. the cut position will remove prominent 
sounds in that band that may otherwise mask out the 
sounds of interest 

"The chortpioce is adapted from a low cost stethoscope 
but with а piezo transducer ttd inside. 

For uso with car engines or other machinery. the chost- 
piece is futher modified to provide a mote direct contact 
‘withthe piezo transducer element. 


Circuit details. 

"The Electronic Stethoscope 
is based on two low-cost С 
cen quad op amp IC and 
эп 1М388 power amplifier IC. 
‘The op amps are usod for am- 
plifcation and filtering ofthe 
Signal from the piezo element 
in the chestpiece. The power 
amplifier drives the head- 


n Suc Cur 


phanes or a loudspeaker. Tho full circuit is shown in Fig 
Signal from th 


frequencies and thereby reduce the possibility of picking un. 
radio signals 1c ls biased al +4 3V via thu 1МО resistor 
‘connected o the 10k voltage divider resistors across the 
аву supply. The IMA resistor also sels tho input Imp 
ance af the amplitr. 

‘Note that bas for an optional elecrvt microphone l. 
Included and is fod via link LK and 470 resistor to thu 
BEV supply via a КО resistor and 1004 bypass capacitor. 

(Electret bias is included so that the stethoscope can bo 
used in а different application. Seo the section entitled 
“Using the stethoscope as an audio vavesdropper 

1С1 is connected as a non-inverting ampliar with a 
sin that can range from about two when trimpot VRS is 
Set at 1001 up to 101 when VR3 is set to ite minimum. 
‘resistance. ICic s output is coupled to the volume control 

potentiometer, VAI, viaa. 
Tou capacitor. 

The output of VRI 
(per) is fud to ЛЬ 
‘which is connected a 
a unity gain buffer The 
‘output from КС drives 
‘he equaliser (EQ) stago 
consisting of op amps 
Cis and ICM. 
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Switchable single band equaliser 

These two op amps form a single band equaliser which 
can boost or cut the signals in a defined frequency band 
Selected by the position slide switch, S2 

"The concept for the single band equaliser can be sen in 
Fig2 In essence, we have an op amp ПС1а) connected es 
a non-inverting amplifier and а feedback network with a 
Potentiometer [VRZ] which seta the amount af boost or cut. 
The frequency band is defined by the resonant frequency 
ofthe series-connocted capacitor CY and inductor L1. 

With VR2 wound fully to tho lefi. the tuned series LC 
circuit is connected 8216145 input va a 478 resistor. At 


Fig: Bere how it all goes together on the PCI. Note how the twin wires 
{rom the battery snap passthrough the front of the board and back out again 
That's for strain поете onthe solder pints they could otherwise map ai 
Watch the IC. LED and electrolytic capacitor orientation; also make sure 
тео pots aren't mixed up. Fall. the 
‘imposition for use with an electret mi 
— 


Tor the ink (LK) is only placed 
it ie mot vd at ай forthe 


the resonant frequency, the impedance of the LC network 
is at a minimum. Thus, the signal applied to IC1a will be 
‘hunted to ground, reducing the signal at the ICTa output, 

When VR is rotated to its boost setting, the LC network. 
is connected directly to tbe inverting C) input of he opamp 
via another 470 resistor, shunting the negative feedback to 
ground. At the resonant frequency, the ow impedance of 
{he Uc network lcs the dick andthe gain o 1a 

The centre frequency ofthe circuit ean be obtained from 
the formal 


Foz 
жб 


їп fact, cur circuit does not use an inductor іп the 
‘equaliser as И would be very lare and bulky, Instead we 
have replaced the indoctor with agyrator А "gyrator” is 
a pseudo-inductor using an op amp and a capacitor, as 
shown in Fig. 
In an inductor. the current lags or s delayed by 90° with 
the voltage waveform. With a capacitor, however 
p lags the current by 90°. 
"To simulato the inductor, the voltage lag of tho capacitor 
must be converted to a leading voltage compared to the cu 
rent. With an AC signal applied to the input of the ciui 
(Yin) of Fig. current will ow through capacitor Са and 
the resistor R2. 
Because it is connected as a voltage follower, 
the op emp will eproduce the voltage across 
RZ at its output 


Fig (left) circuitry af a куга. The op amp. 

Mid ое aa Inductor by a phase 

transformation of the current through C2, The 

‘sulting inductance i jal athe produc! af 
RZ and CE 
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тїп is typically 0.2%, When 
th the earpleces connected 


ба ренга. 


лчу alkaline 


on end to show 
à power is first 


oss the 1K resistar and the LED 


vd cut graph for vach band as set fnr maximam 
Note that anly ame singe band can be used at 
ther boost or cut position. Boost or cot can be 
el between the two extreme boast ar сш level. 


p 
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Inside th assembled Electronic Ststhoseupe 
works", reproduced here бон fo ame wen 
Ue thsi ‘with the 

overlay (8 


Tie 2 supply ia corto dict to 1C2 but it e fod 
to ICI vina 1300 нох A 1004F capacitor decouples this 
аруу and removes any supply modulation hom IC2 which 
oud otherwise cause Шашу. This would take th 
ot audible “тоого 


pady to indicato tho battery chango stato 


Construction 
with 


dod 01108111 and measuring 68 X 
"he PGB is housed in a black plastic “remoto 


тҥш 


ЖЕЛЕ төзе. 
вле то Fluorescent luv 


а Ne mercury, no lend, environmentally friendy 
© Less power, Longer 

2 Can retrofit Т8 Fluorescent Lamps 

а No strobing, то flicker, no buzzing, no irritation 
2 Hal the power, energy cost saving 


ма ue, Whe, Warm Whe 260 
олту Rent еши For сог А eg 


With waterproof seol 
cod adhesive taping 
(төте version 
КЕК 


сөн 


Bar lighting 


des 
ан 
тр. 
EX 
pon oy 
. 
E ВЕ DU US 


The component overlay forthe PCB is shown in Fig 
ou can tranny by the seti the resistors. hack 
vach resistor value against the colour code table а you до 
And double chockwitha digital multimeter Мек salt. 
fo PC takes followed by ho diodes, mounted ax shown, 

ICI СО can be diei mounted on tho PCB, or f you 
wish can be mounted on DIPS sackets, When installing IC» 
Tand sockets if you ee thei), tako care o orent them cr. 
rectly. Orientation ie withthe notch positioned ax shown, 

"Switch 82 domn not mount directly onto the PCB bur e 
mined of he PCH using a бау dual row pla adr, еони. 
^ ait of pins so that Неге is 4 row of wo рїп, then a gap. 
Then wa plns оп ach ade of tho DIL had 

The honor pins aru longar at tho top than tho bottom. 
Push thom down so that tha tops av Srm above the bottom 
ofthe plaslic section and solder i Ln tho switch mounting 
poitin. Tho switch Is mounted by soldering ita pins to tho 
Fop athu onde pis, Tavita must cote cormetly 
with tho row af the pins toward the volume pot (VRI 
The top ofthe switch body should be атп above tho PCB, 

The capacitors can be mounted now. The lociralytic 
types munt he oriented correctly = the polarity ін shown 
fin the component overlay. Make sure these сари апе 
placed in the РОВ xo thoir hight above the board ис 
Ín no more thon 12.5mm otherwise the id of Tho сте will 
not f convey 

The potentiometer (VR) and the PCH mounted switch 
S1 сап alo be itd now, along with the 3mm rockets, 

EDI mounts horizontally but at а height of отип above 


the ted 
a cable with 
liber. 


2% Seay Cun 


eee —^ 


the PCB, Bend its leads at 7mm back from the base of the 
[LEDs al 90° making sure tho anode ad is to tho loft 

"When assembled, the PCH is secured tothe base ofthe 
case using four Max tmm ee that serow into the integral 
mounting bushes nthe box. Before purting this in place, drill 
out the «mall frant panel Tor the LEDs, potentiometer and 
Switch. А drili gulde is provided with the front panel label- 

Holes aro also required in the base and case lid for the 
3.5mm sockets, А т file can be used ta make these 

‘The panel labo for this project can be downloaded from 
tho SILICON Ciir website vn silicanehnip.somau), Go to 
the downloads section and select ho month and Your of 
publication 

Whon downloaded, you can print onto paper, sticky 
backed photo paper or onto plastic Mm. Paper labels пөні. 
protection, so cover them with selfadhosve cloar plastic 
fr best of all, hot laminate Be, 

When using cloar plantie Alm (overhnad projector Nlm) 
you сап print the label ак а mirror imago so that the ink ls 
Jh tho fim when placed onto th panel. Once the ink 
is dry, cut tho abel t aize 

The paper or plastic Dlan glued to the раи using an 
uven smoar of neutral cure ant or spray contact 
дігіне I you are фт a clear plastic im label to a 
black colourod panel, uo coloured silicona such ан grey 
or whlin so tho label cam bo көөп against the black, 

A rectangular hola а tho panel iw required directly above 
‘hallo switch $2, Tho positioning for this is shown on 
the label, Thi shape can bo Arat delle! In the plantie lid 
and hon once tho panel label six, the cut tho panel 
hole out using a sharp hobby kal, Thu top of ho switch 
өшуін coloured black uning а permanant markne pon 10 
improve tho appearance through tho switch hole, 

TF you require the Stethoscope to be мси to а bult, a 
жийде bolt clip lx available hom Altronic (cat no HOSA), 
Contact wwwaltroniis.com au 


wstpivce 
The chenplece for the Кіксіншіс Stethoscope is anti- 
balise fom а commonly available und low cont) cauti 
medical sisthoscope. Ours came from Jaycar Electronic 
wiavcarcnm an), cat по QMIT288 @ $14.96 but most 
chemists and medical supply houses have hem. 

You van pay ot moro for a stethoscope lor example the 
Littman Cardiology I, manufactured by 4M, sell for more 
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than $150. But wer not intersted 
in specialised models, the common 
вере a wid 
м 

“The быв applies special 
tothe Jaycar model tut you wil pro 
{Bly Bn that most of the low cos 
"lliocopor uae a similar method of 

"The diaphragm section is removed 
тугаар emm to 
inside of the casing, Unscrewine the 
а 
pers 

The piezo element from a piezo 
‘cer ir iao as m dale ore 
хоріон within the chestpieos diecast 
көң 

"The pleno wansducer is available 
— ADO ar бот 
Alronics cano 610, 

We did tet he ststhoecopeusingan 
electret microphone (Jaycar AN) 
Lg eed ТЫ 
ea top dam 
in diner and St desp alte 
within the back of the diecast т 

"fus proved to be unsatisfactory for 
this application, айы ther was. 
sting wont ith he mrp 

The main problem was that it would 
deii mira m oe pe foe 
1 stethoscope Inching detection of 
Soles Кош adjacent roms. Tha ue 
tan secs microphone: however ie 
2 
— — 

eee 
— piezo clement 
eee 
waer 

Todo his sty remove the backing 
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1 PCB, coded 01106111, 65x 86mm 
1 remote corro case 135 x 70 x 24mm (Jaycar Н85810 ог equivalent) 
Т panel label 50 x 114mm 

19V battery 

1 9V battery cip lead 

1 iow cost stethoscope (Jaycar OMT255) used for parts 

1 miniature PC mount SPDT toggle swich (Atronics $ 1421 or equivalent) 
5 

1 PT mach усо cronies STS2400°C04 (Bement 

Cak 1291157) (S2) 

т 10k log potentiometer, omm square, РСВ mount (VR1) 

1 5k near potentiometer, 9mm square, РСВ mount (VAZ) 

2 knobs lo sut potentiometers 

2 PC mount 35mm stereo sockets C 

135mm mono ine jack pug 

1 DIPS IC socket (options) 

1 DIP14 IC socket (орбота) 

1 piezo transducer (Jaycar AB-3440, ne. S 6140) 

Л PAL (Baling Lee) ine plug with plastic housing (Jaycar РРОБОО) 
(required for the metal crimp shield connector) 

AMS x Gm screws 

1M2x amm screw (оға cut down M2 x Bm screw) 

1 Say DIL pin header 

12-маудіп header win 2 Stmm spacing (with jumper shunt) 

2PC stakes 

1 60mm length of 10mm diameter heatshrink tubing 

1 750mm length ot single core shielded cable 


Mechanic's 


22 
FE 
VET amit 
Capacitors: 1 M3 x 6mm countersunk screw 
2 470yF 16V PC electrolytic 1 brass rod 2mm diameter x 40mm. 
3 100uF 16V PC electrolytic: long with a 6mm brass spacer tip or 
5 
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pc 
Ec 
rue 
5 fei da 
E EE 25 
EE 

crea 

Irem 
т. 2 
pa Prey 
m — — 
e e ee, 
Ius eee, 
1180 ama eee 
2 2100 ( a 


1 10060 muittu top adjust nimpot (VRS) 


piece from the housing to expose the 
Transducer, The transducer is easily 
prisød out as Ìt is glued о the housing 
With avo rubber based adhesive, Take 
‘cars not to erack the piezo element. 

Wires connected to the transducer 
are removed by melting the solder 
from the meta disk and piezo element 
itself. Remove the solder with some 
solder wick. 

The piezo element is attached to the 
chestplece using an M2 x mm sexe 
that is tapped into the chestpiocs cast- 
ing. Drilla 2mm hole inthe edge ofthe 
transducer but away from the piezo 
material itself and align the transducer 
contral to the chestpioce housing 

Mark out where the mounting hole 
is required. Della 1.5mm bale (1/187) 
and screw the M2 screw into the hole. 
You may need to fila а small notch 
along the М2 screw thread to act as 
а makeshift thread culter if the screw 
dons not water the hole easily. (OF 
‘course, И you happen to have an M2 
tap, use tat!) 

‘Once the hole is tapped, remove 
the screw. The piezo sensor is placed 
nta the chestpisce housing with the. 
piezo element facing inward 

"Tho core wire of the shielded cable 


а 
а 
а 
а 
а 
а 
а 
а 
а 
а 
а 


passes through the metal tubing ofthe 
hestpieceand is soldered tothe centre 
‘ofthe piezo element. 

The shielding wire ix soldered to 
the сай of the metal tube after Fry 
йо ош a small fiat landing on the 
side of the tubing to айа fora solder 
Joint. Secure the transducer with the 
Ме screw 

А smear of neutral cure silicone 
sealant (og. roof and gutter sealant) 
is applied around the outside of the 
transducer to form an sir seal to the 
енін housing 

‘A short (60mm) length of the tubing 
from the low-cost stethoscope is cut 
and sid over the shielded cable and 
‘cto the metal tubing ofthe chestpiecs. 
The tubing is crimped to the shielded 
cable wire sre ased the crimp section 
РАН (Belling Le connector) placed 
‘ove the tubin 

"This is squeezed down over the tub- 

to grip the shielded cable in place 
within the tubing. A 20mm length of 
Tomm diameter beatshrink tubing % 
shrunk down over the section to hold 
the crimp fingers closed. 

"Tbe diaphragm and annulus can 
‘now be reattached to the chestpioce 
housing boy screwing this back together, 


The apposite end ofthe shielded cable 
is terminated to a 3.5mm mono jack 


[s 


Mechanic's stethoscope 


attachment 

Far the mechanics attachment, we 
wed а 4mm diameter disk of 1mm 
aluminium to replace the flexible dia- 
phragm of tho chestpieco. 

"This means that the annulus is un. 
screwed and the flexible diaphragm 
removed by pressing it out with using 
your fingers. 

A vod attaches through the centre of 
this aluminyum disk to provid cemat 
wit the machinery. We supported our 
Tod using an M3 tapped brass spacer 
‘Secured tothe disk with an MS x Sim. 
Screw. To this sparris soldered a brass 
той with a tipped end, 

‘We used the end from a discarded 
telescopic amenna for the rod and 
soldered this tothe 12mm spaces The 
Tod is tim long but it could be longer 


than that if you neod it to be. 
‘Aa alternative tip could be 


ie 


om a length of 2mm diameter brass 
rod and а баша long brass stando 
‘These parts are then soldered together, 

‘The aluminium disk is held а place 
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Capacitor Codes 


Value uF Value IEC Code EIA Code 


20 

22 
1008 
Sin 


вм 
E 
104 
E 
m 
Ei 
E 
т 
102 
m 
в 
зз 
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— e e 
ey etn Designing your own ый equaliser 
Testing 

Testing can be done with the 9V 
ам Apply power ead 
Check hatte power! — 
ii wn wth on and 

‘Wind the VR1 volume control fully Fig. shows the typical bandwidth 
‘anticlockwise and set the tone contro! | 94 ап equaliser section under boast. 
mid position. This will prevent IC2 | The centre of the band is designated 
from producing luge signal levels | Fo while the frequencies where the 
with no input connected. This allows | response is 34B down from the Fo level 
DC voltages to be tamed witho baing | town as Fs and Fs 


masked by a lage AC signal. "To design Tor a particular frequency 
ForasVbatery supply we measured | band you can use the equation: 
али the cathode of 1,7 7V at pin 4 

Эйс and 9.7 at равопа wth the aie 
multimeter’ negative prob connected 


tothe casing of one ofthe 2.5mm jack | This is m obtain a value for the inductance L using selected values far C1 
sockets A half supply voltage of round 

33V should be at pins 1, 7.8, and 14 
дікі and at pin въ. 

Moke sure the jumper link (LK) 
forthe ости microphone bias is not 
inserted for the piezo element of the 
КА 

Connect the chestpiece and head- 
phones or earpiece tothe 
Sat the volume about mid wav andad: 
Just VRS ог a suitable level ol volume | Par ourcircuit wo used a 1.AkO resistance for Ry and 22010 resistance for Rs 
when monitoring the beart beat an | The Qofthe circuit determines the two frequencies either side af Fo where 


the leht side of your chest Коше VRA | лш ы ow 
TT.. ˙ 14 ово the hosing thik equat 


Wise for lose gn. Раң 
‘hc ta tone cn acted = 6 

to boost and cut the selected band of 

frequencies Thewilbeevidentonthe | The Qlealso found using the equation 

low sting as he baart beat hu ix 

booted er cut. On the high band more o- 2% 

Мн sound will be produced on Й 

boost but duced on eut, although the equations to ind Fy and Fs are more difêcult, A useful calcula 


For an ides of what various body | Sarno nd F. cod Feta 
F 

illtioncom. You can Ä hm 
find those sounds using your SECON | rue tables below show the components used in the stethoscope, the in- 


Cur Electronic Stethoscope. дастарс Q and Fy and Р; Tor the four bands. You can use these values 1o 
Using the stethoscope as an | practice calculating the values for Land б 
audio eavesdropper © | & 
The stethoscope can be used to rer | ва | 2200 
won sounds rum a distance sing sme | тва | 200 
am electret microphone mounted in an а 
рев ended container stad of the diri 


pieza element within the chestpieoe. 
‘With this setup you can listen to bird 


5 
от animal calls (or virtually anything 

else] at a distance, pore 
The container provides directional D 
sound response, whore sound enters Eon 
"heopen ended container to be merid — 
by the microphone. = 
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into the Electronic Stethoscope and 
ote that for this application (оғ any 
ther using the electret microphone], 
"be slectre bias needs о be selected 
by inserting LK 


А parabola? 

For maximum concentration of 
sound atthe microphone, a parabolic 
dish should be used with the micro- 
phone mounted at the focal point 

‘We've used а number of different 
parabolic or nuar-parsbolic shaped 
Чел in the past. 

Design of the pickup using a 'para- 
bolic” shaped dish and electret mi 
crophone is shown in tbe Ultrasonic 
 Eavesdropper article from August 2000 
by Jim Rowe. While that design wasto 
receive ultrasonic sounds and convert 
‘hem to the normal audio band, the 
pickup arrangemont isthe same for 
he sodio sound band, 

One alternative parabola which wo 
haven't tried (bot should be near per 
fect! sametal cooking wok available 
quite cheaply from oriental food sup- 
plies. To find the focal point, shine a 
ingle point light source (eg. а LED) 
into the wok alang Sts contre line. As 
you move it in and out, at one point 
be light will appear to fll the dish” ~ 

Sounds coming from the side and cal so long ast is comfortable to hold, Бага е focal point. (See "Ask Silicon 
rear ofthe container are reduced in The handle can bo finished with olive Chip” November 1994, page 93). 


.... өй rubbed into the timber before wip- Well leave the mechanical arange- 
5 тәрен the excess ment Sor mounting the microphone 
Our CD pack sound gun "rhe un “pto von z 


‘Construction isstraightforward and 
isshown the photo and in Fig R's ot 
at all critical > you cam use whatever. 
is available, 

The closed end of the cylinder is 
drilled our to accept the IPE gland 
This sland neatly houses the ober 
while the clamp end secures the 
shielded cable, 

Strip the ends of the shielded cable 
and solder the wires of one end to the 
Inierophone insert conneetion pads 
‘Tho shielded wires connected to the 
Insets case pad and the ишт wire to 
the other рый 

The opposite wire end passes 
through the gland and is clamped 
down with the elecre inserted Into 
the open gland end. The wire is then 
terminated toa 3.3mm mono jack рїш. 

А handle was fashioned from ай 
off cut of timber (we reshaped the 
‘decorative top section ofa cyprus pine 
picko) and secured this to the side of. 
{he cylinder with self tapping screws 

The shape of the handle is not eriti 
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Is your hip-pocket nerve hurting? 


We know how you feel - prices seem to be going up 
all the time, 


But you can save money by taking out a SILICON CHIP 
subscription. 


ii) № cheaper — you Save money! 

С) Its delivered right to your mail box! 
21 You can always be sure you'll receive itt! 

We pick up all the postage and handling charges!!! 

21 You will never miss an issue because it's sold out (or you forgot)!!! 


6 MONTHS SILICON CHIP: 552% 
12 MONTHS SILICON CHIP: 59750 
24 MONTHS SILICON | СМР: 518800 
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Safely Removing 
Solder Fume 


D d 
— 


\ A 
D Ges 
. and other pollutants 


We review the Hakko FA-430 fume extractor: 
what a clever little sucker! 


The Hakko FA-430 air-purifying fume extractor, shawn here with 
its two-stage filter removed. There are two inlet duce on the top of 
the unit; you сап use boh or one depending on your requirements, 


mine bow lang the extscior hasbeen 
їп use — but also sonses the airflow 
through the filters in case they ve been 
promatury cloggnd. 

Tho fest stage iter eliminates R5 
ot particles От or largor wie the 
main filter eliminates 99.97% 

Wo sad theres a two-stage filter. In 
ө way, I's actually а thremstage be 


Anotheroption is tho useofabench 
top hood which stops smoke escaping. 
upwards, 


In use. 

TL doesn't take any time at all to set 
. 
itis quiet! You'll barely notice It over 
background noise from more than a 


%%% minimum chanceoftheolr condition: few metres away 
opposite, your ane a very fne "halt ing ишинер with the ation We never got to th stage of ru. 
fut” over the duct inlet which slaps  Asyou cansovonthetopoftheunit ng filler replacement but we were 
the FA-430 "vacuuming" anything olf in the photo above. there ary two niet assured that št was also very easy and 
at both o these In ue TÈ you're и all worried about solder 
Ducting Мамит а achieved when fumes (leaded or not) ur аду of the 
% A cap ia provided n 
JJ 
‘work situation f different; therfore тода. advanced hobbyist), or you'd simply 
ery customer will want to maka up "Д singe duct reduce tho masi- Шо kop tho diras cam as posse 
thelr own minds abon the ductinato mum ewpacity slightly o4im per ̃ the Hakko РА 430 would 
be ited minute Bem very good investment а 

Duets can be lengthened, bent ito 


citer shapes (d el sna 
that lenght spe] io allow them | Where from, how much? 
B 
E 

м ей 
Күчүлүк 


Please contact HK Wentworth Pty Lid for further information 
Tel [02] 9038 1566, emal sales C hiwentworih com.au. 

The ҒА-430 has a recommended retal price of $1280.00 Hakko soldering 
equipment is avaliable through distributors in Australia and New Zealand, 
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This project is really on ће... errr . . . level. It's an inclinometer, 
an electronic version of the old spirit level except that this one 
gives a digital readout of the angle of any flat surface in 0.1° 
increments from 0-360°. A MEMS accelerometer chip, as found 
in tablets and smart phones, is at the heart of the project. 


JOST OF US HAV 


oi know! 
ou are holding tin portrait А 
ation, Handheld 7-jegmont LED displays and a handful 

you have 


actor 
Our incli 
r described In this — thats sim 
pia MEMS chips the аш ea 


accuracy of l. aver the full ant" of 
rotation: Operstion could not be sim 
pler, Just pick up the device and give 
fta shake to bring it to life. then place 
it an the surface you want io measure 
M will say awake while ever it senses 
movement and it will automatically 
Tur alf ater 30 seconds of inactivity, 


How it works 

"Tho inclinometor measures its ori 
entation with refesvace to the aceners 
tion duo to gravity which, conveni- 
ently for us all. alwnye points straight 
down. Wa nominate the sidetrside 
horizontal axis ofthe occwlerumetor as 
"the top-to-bottom axis as "y" and 
Ше front hack ani as че" 

the accelerometer is level. gravity 
will be perfectly aligned with tho ¥ 
axis. However, when tilted as shown 
їп Fig. thero will bo components of 
‘gravitational acceleration (fe, G sint 

1 G x cos) along both the "x" and 

‘axes, depending on the tilt ang 
Using trigonometry, wo could caleu- 
late theangle of tilt from the measured 
acceleration along the x от y axis, ав 
longas we knew the gravitational ac 
celeratlon. Unfortunately, this varies 
from the nominal 9s? depending 
on location, ince the Earth is neither 
perfectly spherical nor uniformly 
pus 

Fortunately, we can use the trigo- 
nometrie identity tanê = ануса, 
To solve our problem. If we take the 
inverse tangent (arctangeni) ofthe ratio 
afaccslerstion along thex and у але, 
tho gravity forms cancel out and wo 
arrive at the angle of inclination using 
only the acceleration valves. 

‘Sotheangle-can then be determined 
by using the formula = аат) 
where x and y are the measured ас 
celaratlans alang the two axes, 

There is another complication how. 
ever, I the inelinometer tilts around 
The халін io, the x plane is no 
longer vertical, a component of the 
scceleration due to gravity appears on 
the axis, and the components along 
the x and yawes reduce, Ultimately 
with the nclinometer lying flat an its 
ick, the x and y components reduce 
to zero, as all of the acceleration now 
acis im the z-direction. Tho falling 
‘Amplitude ofthe xand У accelerations 
as the x-y plane tilts about he xaxis 
Progrossively reduces tha accuracy of 
The wenden en, 

"The digital inclinometer described 
here can maintain 017 accuracy, up 
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.:. the component f the acceleration due to 
gravity acting оп each of the three адз, These components are rigonomet- 
Fically related tothe angle of inclination (ee text). Note that the zaxis as 
‘Doe emitted fromm this diagram for clarity 


to the point where the tit shout the x 
axis reaches 2457. The microcontroller 
therfore koops track of all threw an- 
ls, and displays four dashes in placo 
Df tha measured angle if this level of 
Accuracy cannot be guaranteed. 


Wake & sleep modes 

Аз described above. the main ICs in 
the inclinomeler are in a impor 
Чоор sleep made when it is nor belng 
бей and "wakes up” when its senses 
movement. И remains awake until it 
senses thar it has not mov for about 
seconds The een palin 
DSP looks aer the detection of move 
ment and the consequent transition 
Пос wake and sloop modes, This 
îs Just опе ofthe many Features of the 
chip: sow the panel titled "Inside the 
MMABASIQ" Tor further Information 
on this device. 

"The DSP algorithm considers mo- 
tion to bean accelaration that exceeds 
э programmable threshold for a pro- 
зите period of time Optionally, 
Tho acceleration signals can be high 
pass filtered first, lo eliminate static 
Effects [such as gravity). In addition, 
motion detection сап bo enabled an 
‘ach axis independently. 

‘Wo sot tho motion sensitivity thresh- 
vld fairly low while the unit is awake 
зо that relatively small movements 
"йет keep that way, Convers 
їп the sloop mode, the sensitivity is 
reduced so that a olid "aie swing" is 
qiiod to wake th inclinorster up. 


"This prevents the device from being 
woken up by every small knock or 
Vibration. as might be experianced In 
‘moving vehicle for example. 


Circuit description. 
"The сис! dignam in Fl shows 
‘hal the Digital даров uses junt 
wo chips = the MEMS они 
(СІ) and a PICIALFIAK22 micra 
controller C2) The later drives the 
anodes of the four ace LED 
displays directly and the common 
сай ware vin four Most 
191-00 
"The hon circuit is powered di- 
rectly from two AA Batteries, with 
ШЫҒ and 1000F capacitors provid- 
ing bulk Altering and high tequeacy 
bypassing respectively. The supply 
Tor оон ОСТ is further 
Altered by a 100 resistor and 0F and 
. 
le generatad by driving the display 
Пат имани 
"Th PIC micro commnicates with 
the aecelerometor using an Bk 
{pins 618081 & а [SCLI of 1C1) and 
{wo interrupt lines (pins 9 & 1 of 
ІС, Two 4.7K resistors are usod a 
the usual “pull-ups” Tor the PC bus 
"rho accolaromster i configured fo 
generate а порае дој Interrupt 
Pulse on pin 11 (NT) vach imo a 
dan dealer sample is valable 
Similarly, а оч interrupt 
pulse appears on pin (NTS) of te 


aasam за 
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aersleromelrr whonever it detects 
mavement, ог changes between sloop 
йз wake states, 

"Pin 18 (RAI) on tho PIC microcon- 
troller sorvos doble duty, functioning 
ith ae ап interrupt input and as the 
lock input for ке program: 
"ning. The 1k resistor is тергей to 
зи that the in-cireuit serial pro 
Brammer (СУР) interface ean drive 
pin 10 without interfere from Ihe 
Bocelerumeter, for programming the 
micro. The ICSP data input is shared 
‘with pin 19, one of the digit driver 
outputs. No similar rostered 
er because the Mosfet gate 1s high 
‘impedance and won't affoct program: 
ming, 

"The display is a lassie multiplexed 
common ade 7-segmont arrange 
ment The eight 4.7 resistors on pins. 
RCO-RC7 provide current limiting for 
the segment LEDs although in reality 
the microcontroller outputs them- 
Selves lmit the drive current to about 
ond per segment. Mosfots QI.Q4 
are used to drive the digits” common 
Cathodes, rather than the usual bipolar 
transistors, because they can provide 
а very low “on resistance even when 
"driven at а low voltage. Wilh only 


зв sucos Cu 


зу to play with loss If the battery i 
discharged), wo can't afford the fow 
hundred millivolt drop that bipolar 
transistors would exhibit 


‘The firmware 

The firmware js fairly straghtfor- 
ward. The main program өне up the 
microcontroller peripherals. соп 
figuros the accelerometer and then 
‘enters an endless loop. From there 
ав, everything occurs in omo of four 
interrupt service routines. One Imer 
rupt, triggered by an internal timer, 
multiplexes the display. The inter 
rupt occurs every Sms which defines 
tho on-time for vach digit П therefore 
takes 20ms to display all four digits, 
Tora 30Hz төнен! rate 

"The second interrupt service routine 
is triggored by a falling edge оп pin 
та of the micro, indicating that new 
acveloromator data ls available, When 
the accelerometer is awake, this occurs 
every Байт. Tho firmwaru raads the 
new lala via the ËC bus, calculates the 
angle, subtracts the offset value stored 
in EEPROM and updates the display 
(more on the offset valun later) 

The third Interrupt service routine 
ietriggered by a falling edge on pin 17 


tit for the Inclinometer. The accelerometer (1C1) Interfaces with the microcontroller (IC2) over just 
67 fwo for the ^C bus (pins 4 ¥ 6). The ICSP connector 


"This indicates either that the acceler- 
uote has switched between its waks 
and sleep states or that movement has 
‘curred: We are only interested in the 
\Wake-te-sleep transition, sa when the 
interrupt occurs the miero interrogates, 
Theaccelerometerta fid the source of 
tho interrupt 

1f the accelerometer has gone t0 
sloop thu firmware turns off the dis 
Bey sad рам Ihe тесная to 
Sleep loo, configuring И lo wake up. 
only when а new interrupt occurs 
on pin 17, This happens only when 
there ls further movement which re- 
awakens the scceleromoter, 

"The final interrupt service routine 
is invoked when ihe user prosses aid 
releases Ihe calibration button (81). 
‘This routine zeroes the display and 
mares the current angle as the offset 
‘alu in tho micro internal EEPROM 
memory, This allows you to campen- 
Sato for any imporfction in the align- 
ment of the mechanical axes of the 
accelerometer relative to the case. It. 
"unlikely that the accelerometer IC is 
perfectly aligned with the metal ease 
{ue t both misalignment betwenn 
the IC and PCB, and the PCH and tho 
case) but this can he compensated Tor 
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This prototype differs slightly from the ial version shown in Fig. ley Qt 
eee and i forte bata ens bn bon 


Yo give а zero reading on a perfectly 
level surface. 


Power consumption. 

In slaop modo, the micro draws less 
than 100A and the accelerometer 
only 144A — amazing considering it 
le sill meosuring accoleration and 
checking for movment. In use, the 
inclinometer draws around 50m 
most of which is consumed by the dis- 
play. With moderate usage therefore, 
the two 13V AA batteries should ls 
many months. 

The inclinometer monitors the bat- 
tery voltage and when it falls to around 
25V. lights one decimal point on the 
display to indicate that the battery is 
law. Since every pin on the miero is 
usod, we had о resort to a clever trick 
do monitor the battery 

The microcontrollers ADC îs con- 


figured to measure а aed internal 
тҮ band-gap voltage using the 
supply voltage as the reference. This 
is he opposite of the way we would 
normally do things and means that 
‘the battery voltage falls, this maas- 
urement actually increases. I not a 
Tinear relationship but it is more than 
adequate for detecting а low battery 
Tevel. 


Construction 

"Tbe Digital Inclinometer is built on 
a small, single-sided PCB. All com- 
ponents are through-hole types with 
the exception of the accelerometer 
ОС] which ie in a tiny 16-pin QFN 
(surfare mount) package This is the 
Sat thing you should fit. I takes some 
patience and a steady hand bur it can 
be soldered in manually 


D 
ew ofthe Ша: 
ASQ in position. 
Be mure orientate 
en 


‘want thin, ovan layer о solder so use 
Solder wick 10 clean up any bumps or 
Shorts between pads, Check carefully 
or solder shorts between pads t this 
point and Вх them now Once the chip 
15 down. you will not be able to ses 
the jointe 

(ow carefully place the aceelerom- 
ster an the pads, lining up the tiny dot 
on its body withthe corresponding dot 
‘on the PC layout In addition. make 
Sure thatthe chip is properly lined up 
ith the pads cm all four sides. The 
Small marks on tho sides ofthe chip 
indicate the pin positions and these 
must be perfectly lined up with their 
‘corresponding pads. 

‘Once Irs fully lined up, you need 
о melt tho solder under each pad, 
without moving anything, If you have 
а hot-air rework station. you can use 
‘this to реті heat the chip until the 
solder rflows. I you don't, vou need 
to usea soldering iron to apply heat to 
‘each pad in urna the while holding 
the chip in place. Ths idea is to melt 
‘that thin layer of solder vou applied 10 
‘the pads and to heat the correspond- 
ing contact an the chip so that the two 


and Cote (1%) 


‘brown Баск black red brown. 
yelow violet black brown brown 
Broun black rack brown Brown 
‘brown black lack gold brown 
yellow violet black siver brown 
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Fig the front panel is made from 3mm red Perspex. Drill and countersink carefully аз the material fractures easily 
"Tbe back of the pane is sprayed matte ack. excepi for the display window shown dated 


Let: this is the view 
inside the case 
befor the PCH and 
battery аге installed 
The end pieces are 
secured using M3 x 
fmm countersink 
hend screws and 
Nas 16mm tapped 
metal spacers The 
Perspex fmt panel 
(eta) is spray 
painted matte black 
fn the inside, with 
the display window 
masked out 


Ф 
‘The PCB is mounted inside the case on four М3 x &mm spacers and wecured 


using machine screws (pan head on ор 


bond. Taka your time, but try not to 
тейен the accelerometer, 

Now шне а multimeter to check for 
any ийни! shorts betwen ad: 
дости pads. H thoro 1s a soldar short 
between two adjacent plas, you will 
bboablotoremaveit using solder wick 

‘Once the aceloromoter IC) lin. 
position, tho remaining parts can he 
май їп order of height, ffm 
last to highest. Note that the Me 
feti 01-90 have t ba pushed down. 
so that thay do not stand proud ofthe 

ont displays Likewise, tho two 
slectrolyticcapochors are mounted on 
"Mel sidas (ie, th Vel інін bent 
донон мр coin) the hey o 
Tose than tho display fc 

Tho ини dlaplaysaro soldered 
directly to the PCD. Make suro 
"hey alt Nush with the board su 
and that thoy aro orietatod corre 
e, onch decimal point at lowe right), 

Having completed the board assem. 
bl ttach the battery holder and inar 
ıı pair of frosh АА coll Hf sc 
ie working correctly, he display vill 
show four dashos while the PCR is 
fuco up, 

Now slowly tilt tho board up to verti 
sali ts omg dn The ac an 


‘countersink head through the ease). 


heck that it displays an anglo within 
п Пти degrees of horizontal (e, Just 
bove 0.0 or Jut below 300,0). that 
‘hacks out, hold t paroctly Will fo 
bout 30 seconds, AY he ond of this 
period, tho display should go blank as 
the device falls asleep, Whon it doon, 
kivolt afirm shako to wake И up apa, 

Finally, chock thw calibration butan 


by positioning the hoard atn angle of 
a fow фортив and brit pens tho 
calibration button, When ths button i 
relnunsd, tho display should mad xero. 
Troubleshooting 

If there i. по display, chock that 


ім comp vf oriana: 
Чопа ate core, That done, visually 
Inspect the soldur sidu for bad (ішік 
ar solder shorts. If that looks OK, use 
{multimeter to cheek for ЗУ on the 
wee supply pins fo, botwwen pins 
2 20) and chock that the MCLR pin 
is pulled high, Ifyou havo 
«жора or frequ 
for Sma pulsas порваны evory 20 
at thi patos of the Mosfet. Tf thene 
are presen, you can һи confident tho 
"ict is operating 

tha micro is workin 
plac the problem 


probably los with tho soldering ofthe 


хотон. n that case mene tho 
анон and перес your work with 
the aid of a magnifying glue Sino 
you checked for shorts aro he mast 
likely prolem а ап орип-гисии pin 
so carfully toler oach one using 
а finp4ipped iron and applying very 
small amounts o sold 
Basically, you wi 

oll und Wick up under the chip. I 
you nadvwrtontly apply tno much 
folie, solder hri o remove the 


Housing 
Wo made the housing from a legit 
50x 20 x ammm aluminium chann 

а standard extrusion that should һе 

available from your locul aluminium 

ro): The ond ріс аге alao wl 

minium øxtruslons, thls time 20 x 12 

x Lamm anglo extrusion, 

You will have to cut and drill the 
aluminium as shown in Fi 5. taking 
ге ta dehur all the holos. If you 
anta form factor more akin Waa spirit 
loyal. you can cut the отип channel 
tonger than shown: so that stole 
out olthar aida of the end-pleces 

The front panal is a piece of trans 


Fig this cross-section di 
place with fom 


— tpe. 
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Semiconductor 
MMABASIO в а 14-5 Laas accel- 
eromeler wih a bult- DSP (Diplal 
Signal Processor) and a plethora of 
отоодо functions. The acceleration 
"ransducers aro MEMS (Micro Elec- 
romochanical Systems) technology 
which combines on-chip nano-scale 
mechanical paris with electronic 
components, 

n this caso, each transduoer is а 
microscopic sprung mass which та 
"no moving plato of а capacitor, As 
‘tho mass mavon against tho spring, 
undar tho elenco of acceleration, 
‘tho capacitance changes. Tho са: 
pacianco i converted to a voltage 
‘and hen digitised by the 14-bit ADC 
dor processing by the on-board DSF 

The gain can be conlgured lor 
fulkscale readings ol +20, 249 or «Bg. 
and the transducers aro sampled ata 
programmable 
er second. Natur 
increases power con 

‘Although the ADC has 14-51 raso: 
luton, he elective resolution of the 
device is limited by mechanical and 
electronic noise. Tho signalto-noiso 
rato (SNR) can be improved by ovar- 
sampling whore mulipla samples aro 
averaged into each reading. Many 
combinations of sampling rate and 
oversampling are avalatio, allowing 
the user to rade ой accuracy update 


lucent red Porspex, cut and drilled 
according to Fig. Keep the proc: 
tive flan in place as long as possible 
To avoid scratches. The inside of the 
Perspex is spray painted matto black 
aor masking Of the rectangular sc 
"on that will be directly in font ofthe 


% Suny Cur 


жою 


rato and power consumption, 

"The sampled data is avaliable lor 
‘rect readout ма tho VC bus but 
‘tome of е гоп power of this devico 
comes withthe embedded DSP tunc- 
tions The chip is extrmaly lie, 1 
‘occult lo master, wih a 50- 
радо datasheet and more than 40 
Eonfiguraton іцо. 

For example, the output data may 
bo directed o а FIFO (мы in, ret 
ош) buffer capable of storing up to 
32 вата. This moans that at high 
sample ratos. tho microcontroler can 
май unt several samples havo ас. 
тайма belor reading them ain 
оле до Tho FIFO can ever bo road out 
‘whi simultaneously capturing d 

А treatlmation detector can d 
lect when the device is taling This 
is often used in portable devices to 
park tho hard disk divo road heads 
solely before impact, Alternatively, 
ths functional Боск can be contig 
мө to detect motion. The user can 
configura both th level and duratior 
ot movement required to qually as 
vaid mation, conigure a high-pass 
fter and nominate which аков are to 
be monitorod. 


Orientation function 
An orientation function detects 
ether the accoteromotoc rented 


in "portrait or "landscape" mode, 


LED displays (ae above photo] 

"The best way to make this mask is 
to ist pool off tho protective film on 
the inside surface and then cover the 
"onte section (lo whore the display 
window goes) with masking tape. 
Make sure you slightly overlap each 


5 


тп m 


whether t is taon up or lace down and 
Whether I's upright or upside-down, 
The transition points and the hyster- 
‘sis betwoen them are configurable, 

‘The transient function detects Not- 
ing events such as flcks and shakes. 
This makes use of a configurable high- 
pass titer and configurable lovol and 
duration trosholda Another block can 
detect single and doubia-tap events 
and can determine on which axis and 
in which diocton tho tap originates. 

the umpltudos, duration 
và al programmable via 
"ho PC intertaco. 

Most of those funcions can bo 
песін as Inputs o ho auto den 
waka function, which oihor puts the 
Sovice ito asleep mode or wakes it 
up. Tho дейсе is sil activo in sloop 
mode; it Just al back lo a (program 
able) ower sampling mode and rate. 
Current consumption can be as low 
был in this salo, even though the 


To MMABAS TO alocontansanin- 
ertupicontotr Theinterupt sources. 
include all the functional Боска, the 
availabilty ot new data and ho sloop 
Waka log. Any source can be direct- 
dto ether the two outputs and te 
‘outputs can be configured for polar 

ity You can even select whathor th 
outputs are push-pull or open drain! 


strip so that thoro aro no gaps: 

That done carefully measure and 
draw tho rectangular window onto the 
Tape. You сап now use a sharp hobby 
nto andl а metal straight-edge to cut 
through the tape around tho window, 
Don't ринка Yoo hard — you want lo 
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cut through the tope but not score the 
Perspex foo deeply. Finally. you са 
peel of the excess tape, leaving jest 
S ont rectangle in the middle, ready 
for spraying. 

FIR shows № hole thing. 
gone together. The end pieces are 
wach held in place by two M3 x Tomin 
pacers which are secured using M3 
‘min countersunk machine screws 
These spacers also support the front 


panel, The PCB is supported оп fou 
e eee ta re m 
желе lo le cass using МЗ и бм 


‘countersunk machine screw 
Tes bos o test Bt the whole assem 
bly, then use sme Loctite to secure the 
it countersunk screws holding the 


spacers into the housing 
You сап now paint the case to yous 
liking ensuring you don’t get paint 
the threads of ho spacers. Onco that's 
done, ада some bam ente double- 
d tape inside the case to hold the 
battery in place (see photo] and secure 


tho РСВ using four M3 x 6mm pan 
hend screw 


Calibration 
To calibrate the unit, place it on 
a known level surface (а 2-metre 
spirit Iove will typically be accurate 
10.05-Jand press The calibrate switch. 
Alternatively. you could level a piece 
"f timber or metal using a water level 
made from clear plastic tubing, 
Pressing switch S1 now аш 
matically calibrates the unit. You can 
onfirm that t1 correct by checking 
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The completed Inclinometer is shown bere, together witb a 
‘conventional spirit level at the rear. The unit measures in 0.1° 
‘Steps from 0-30 (the resting surface here is not quite evel 


! PCB, code 08108111, 100x 


1 lacte pushbunon momentary 
‘wich (S1) Jaycar SPOSOT, 
Alroncs $1120) 

1 Sway pn header (СБР) 
(254mm pach) 

12x AA battery holder (Jaycar 
[7] 

1 200mmiengin of 50 x25 x 
тот alvum nen 

244mm lengths of 20 x 12 x 1.4mm 
ақтылы angie exruson 

1 red Perspex sheet 197 x 44x 
mm 

4 MS 16mm tapped space 

4 мэ x ám tapped spacers 

T2 M3 x тет countersunk 

4 M3 x 6mm pan head machine 


1 180mm length of regular 
doubie-sded tape 

160m length of am core 
oue- sged tape 

masing tape 

Back & yotow paint 


Semiconductors 

1 MMABASTQ Зав accelerometer 
(IC1) (Mouser, Digkey Ele- 
mentia Order Code 1842350) 

1 PICIBLETAKG2 AP 
‘microcontroller programmed. 

sh D410811A hex (СО) 

(Mouser, Digkey Element14 
Order Code 1770702) 

ATNOGOANS Mostets (01-04) 
(Mouser BB9-TNOGDANS-G) 

4 FNDSOD 7-segment LED 
displays or equivalent (Jaycar 
201855, Atrorics 20190) 


“Mouser components are ava 
эзе ether drec! rom Mouser or 
ма Active Components in Aus- 
fala NZ 


Capacitors 
2 TOF 16V весу 
3 300nF MKT or monolithic 


Resistors (258, 1%) 
Tia 1100 
гала вала 
Tue 


DT 


4 securing it using four M3 x Gmm 


untersunk machine screws. 
That's it! Your new lachinometr is 
now ready fr use. za simple project 
4 The power. 


thet nicely demons 
and versatility of MEMS devices,” 8b 


REFERENCE 
SILEK BOOKSHOP 


PROGRAMMING and CUSTOMIZING ‘SMALL SIGNAL AUDIO DESIGN 


PIC IN PRACTICE (— PRACTICAL GUIDE TO SATELLITE TV 


USING UBUNTU LINUX 
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It happens — one minute you are happily 
working away on a repair and the next 
minute it dies on the bench. It's one of those 
wretched moments all service people dread 
and it's not unknown for customers to try to 
take advantage of the situation. 


Most computers arriving ab our them of what happened, IT thoy were 
workshop are ailing but not terminal, aware that things мего diro bote 
And while wo do get machines that thoy brought tbe computer In thon 
fare dol оп arrival, (роне were rola. 1's usually по problem. However, it. 
tively fw and far butween моле the а diffaat matter the machine was 
‘quakes, Even alter Tho quakes, most {nor вау, virus removal and now tho. 


chinos aro still working ta customer gots n call telling them thole 
tunt although offen not very will, computer has completaly "diod" on 
The big question whan a machine the bench, 

dies on the bonah ін "why? II the Naturally, ill loudsontoanothar 


hardwar wax falling anyway and it big questioni who pays far h? T 
just picked thls momento completely кит an already unpleasant өй 

thon W's Just bal luck, — Info rather ugly one. ГИ is o 
hnic Tuck, than йити sept to 


machine is runningand thero is Mash 


accompanied by a puff of expe 
looking smoke, that» a completly 
оен story, 

Either wait a tho unpleasant 
task of calling the customer to Inform. 


~ ONE MINUTE YOU ARE HAPPILY 
WORKING AWAY ON А REPAIR AND THE 
NEXT MINUTE IT DIES ON THE BENCH 
аа Suc Cup 


Items Covered This Month 


% When it dies onthe bench. 

* Warranty claims. 

4 Voctnx electric bike battory 
repair 


tho lumps, IE the technician killed It, 
thon the company has to foot tho bil 
ihe thing has diod for no apparent 
reason (tiho bad Tuck gambit) И can he 
‘quite a challong getting the cliont ta 
Accept that Тоу have to shell out 
то піріне whatever 
how things go in tat 
depondson your relationship with the 
lint Somo will кїл thoir shoulddors 
and wccept It өя a fact of Tif while 
‘thors will kick up a stink and want 
fo make а mountain out of molehill 
Occasionally, things can ur таму 
very quickly, wilhallmannerof ihr 
bandied about. 

Of course, И thu machin 
already “Шу” (wo always b 
machine In front of tho chiont du 
bank-in), th client ie usually ОК. Afte 
ill they probably lf-expocted to bo 

а anyway. 

worstcase mene when it 
comes to having hard n the 
bench is clint’ hard drive which 
has not been backed up, This i al 
ways puttingas the client oen cannot 
understand why the drive would fall 
"jast liko thut". Of course, hard drives 
can suddenly fail but hore at 

oo many explanations wo can give 
that are easily undarstandable by tho 
average puntor 

it's even worse If the serviceman 
has dropped the drive or bas dane 
something silly and killed i, But how 
ter a deve dios, it usually has tragic 
consequences as backing up seems to 
be be last thing computer users think 
about о hal adults ету 
in our soception area when I have had 
to break the bad news that thelr data 
he gon forever, 

hems like video of baby's frat 
mops, replaceable photos and other 
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it under warranty and lesta 124month RTB (return-to-baso) 
// % /» 
this is out of finsacisl reach for most the problem wa stupidly took bis returns the item to the veller who pl: 
people. Fortun "Instead fir cally handles things fram ther 

Killed a hand а hench in front Those new to on ov 
touching w practice, wesimp lock warranty erations when 
loss has occurred before the drives И” and got on with other jobs. pricing their But it's a vital 
were brought in, which is why our Whon we got to It, it wouldn't boot consideration. In this line of work you 
wus soughtin the frst place. However, а! all. Upon removal of the keyboard, — have to factar in tho possibility that. 
even the thought of losing а climat wo note a liquid spill; coffee by the even years down tha track. you might 
"lan makes me shudder mell af il. Wo called the client and he be ауресімі ta sort өші repairing or 


Wono doos make n mistake, h's often rs, боо had been spilled oni replacing goods under warranty. This 
vory dificult to put one's hand nogh in his opinion to cause times takes considerable time 
dmit i. Not this d depending on circumstances, the 


fault firmly ln у told him that dt was cient usually expects it to be done 
lee means len "hat was tho v of chang 

"n Too that had Killed the laptop but he Th most case 
Tace ios about what has happened — didn't want to listen, Lang story short our warranties without hesitation 
lant very smart or professional itor ation and won by bocsus 
and шайт 


ie business depends on 
that twas ws whomus! have Я, Any vendor who ripe olf a client 
‘nse Tho spi and de firey behind wh 

omen dn win, ovon h foolish 

when ust v» you should moys mo wh 
omo with a dye 
factory warranty, belg sold wiih a 
“ania 1 .yuar warranty, The “gen. 
wise bundled wil bo wrnwd arous” retallor then offs o “ndd two 


complish 
Know when 


most arty dir 
by taking th Warranty cl 
raonablnand ШИ, an much he M's a fact of ife thal nm oc 
Dut hero am always those who profer somthing wo installed, wold ropa 


to jump on tho bandwagon lo tct 
an much ак bey с tinder warranty. U tho Mom le new, more years of extended caver for fust 
Samo time ngo, wo had a rather nasty ‘manufacturer will X dollara mar” 

Who brough 
К 


Electronics Repair & Refurbishment, 
Testing & Calibration for Industry & Defence 


Let us fix the detail for you. 
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vegetables in tho town square In my 
Shop, if something has а specie fac. 
tory warranty, that warranty is passed 
directly on to our clients without any 
additional cost or conditions, In fact, 
from a marketing perspective It is an 
excellent selling point 

Ш we sell and stand behind our 
products, our expectation is that 
fanciers will do the same, with 
out vontriving o avoid their warranty 
obligations and responsibilities. After 
mll, what is ano replacement unit to a 

multi-billion dollar company? 

Woll, after that tle spray, you 
would be entitled to think that It wax 
‘ending up to something, And you'd 
bo right Тін following, happened 
типу to one of my staff who pur- 
chased а 24-inch LCD monitor from 
ur company n à specia sal price 

"This particular monitor ія à high 
quality unit aimed n the иррог end ot 
tho market, as рм боска by a увы 
nro dead. iol warranty. My employ. 
жо duly took delivery and was mons 
Than happy with Iu perlormancn and 
‘oral quality, svpwcially vonsidurin 
Tho apoca) "nae" prion һе pad far i 

nfortunnlil, satisfaction evap. 
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‘rated aftr just a fow waaks when ho 
noticed that the image Вай started to 
shimmer slightly and intermittenthy 
Tock оп а slight discoloured tinge. Ho 
carried out the usual troubleshooting 
procedures wa use when dealing with 
Such symptom and confirmed tat it 
was the monitor tol that was nt faul 
inot the computer 

A callto tha manufactunur's tll fre 
number soon had a job raised and а 
"rer assigned to pick it up. This 
seemed ike excellent service umil 
‘week went by with no sign of the 
man and his van, Another cll to tho 
company revoled that ho ob had not 
een entra into the умон properly 
and the call ended with an apology 
and a pror i have a van out 
the very samo day, Thay wore close; it 
arrived ho following, 

Like some othor companion, this 
crowd wanted roturnod lm W bw in 
Their original packaging, No problem: 
my employee had. saved everything 
and had Bute the monitor up just 
Tio now, with tho unit tuckod ely 
ішілік original bag and palystym 
'end.capi" Ho also Included all 
ends that originaliy camo with it 

‘Over four woke lae and having 
heard nothing, he gol hack on tho 
phone 1o ask what was hupponing. 


WE ALWAYS 
FRONT OF THE 


‘This company usually turned their 
laptops and peeiphoral repairs around 
pretty smartly, ко this was out of 
the ordinary, Their answer was that 
"oy ware waiting for parts and thoy 
promised that as soon as they arrived 
the monitor would bo repaired and 
returned 

Six weeks and two days after it had 
eon picked up, a large package turned 
up. Gono was tho original packaging: 
{nso the monitor had boen shipped 
already mounted on its removable baso 
and positioned diagonally across the 
bax, with Targe balis of bubble- wrap 
squashod in iter side to hold It 
Upright. 

To add insuli to injury there was no 
sign ofthe cablos and Ihave to say that 
helo of us was impressed, 

ода that was the loast of 
my employnos probleme. Th 
ment unit was obviously not 
monitor. lt wasn't oven the samme modol 
{ни one date-samped a full year and 
a fow model пития foro the on 
he sot away. And while, on рар 
th specifications ware clove onou 
Tor anyone bur thn mort edant 
what rally annoyed him was Hal 
Tho replacement looked like t had 
oon through thn wies, with marks 
amid scratchosall over tho cane. On top. 
ft that, when tested, it not only had 
several діні plxals but sovaral Blocks 
of doad рой. 

‘Ofcourse ho was back on the phono 
quick, Рим they tod hin thoy 
ever koop tho boxes cause policy 


BOOT THE MACHINE IN 
CLIENT DURING BOOK-IN 
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demands they be recycled. They then claimed that he 
was botter off because the replacement unit was а better 
"monita though the same dead-pivel warranty did ар 
ply so he would have to put up with a 

OF dead pixels before triggering the warranty 
Determined not to put up with any more of their 
nonsense, he bluntly told them that this was totally 
unacceptable. And Во demanded that they теріне the 
original monitor with ane that was the same (ог better 
an the original and which had zero dead pixels, 
А few days later, а brand new monitor arrived and 
we both marvelled at why they just didn't do that in 
The rst pla 

"n situat 


Vectrix battery repair 
Back in the June 2009 issue, we described ап electric 
ше conversion by Malcolm Faed. Thats just the sort 
fa background you eed for repairing ап vloctrie biko. 
Heres Malcalm s story 
Twas contacted through the Sucos Ci office to see if 
{could assist with a batery fault in a Voctrb motorcycle 
[httpi/vecirix.com.au/) Tho owner's complaint was that 
the bike had poor performance due to a faulty cell and 
was stopping after just a few kilom 
Afer same thought. we were eventually able to remove 
the cover and expose the battery pack. This consisto 
of 102 celis arranged in two blocks, The rear block i 
nine cells long, two wide and throe deep, giving a total 
ft 54 celis. Similarly, the fror eight long, two 
ide and three Чор for a total of 48 cell 
Each set of cells ls bound by a steel compression band 
to prevent them from expanding when heated during 
charging and абы ra are Milled іне 
шт by long threaded 
ind also by duct tape 


relief valve on the top of the 
some corrosion and crystallisation 

the top ofthe cal 
We also verified that the cll had filed electrically. I 
measured just 12mV while tho others were consistently 
about 1.31V. From that, we surmised that there was 
Ошу опе dead coll In the pack as the other strings of 
tolis had a near perfect multiple ol 131 V across them, 
The calls in the Vectrix are Ah NIMH (nickel motal 
hydride) types from GP Battery and replacements an 
silble from the d eo cll 
ша sheet: bur, worw-gpina.com/pdOGPSUEVH DS pd? 
Having established the fault, we decided to disas 
тіні the entire pack, measure each call voltage and 
check foresidenceofmore failing or faulty сөй, To st 
thing to do was to disconnect the lage blue Anderson 
«tae on tap ol tho batteries, This bres tho battery 

Ж ир into saler, lower-voltage blocks. 
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AUDIOPHILE SPEAKER KITS 


ма daichi 
ACOUSTICS 


ЧЕРИМТЕК 


SUPERIO 
AND PERF 


ge of Mobile Phone, 
Wireless Doto, dad ‘ond 


Media Accessories 


"n the battery pack had visible 
overheated and partially melted the plasti 
Ушу while the est were а abou! 13V 


в as li was removed 
prevent it rom accidentally tonchin 
Tho battery tein 

ols were at the cor 
ЗУ). However, two 
adjacent cells to the faulty call had 


Plastic holders had 
5 result, (Мөө new coll 
and plastic frame pieces were ordered 


battory pack. it is important tbat they 


isting cols, To mure thi 
useda charger for rad 


This charger also has a discharge unc 
tion, ва T was able to then disehang 


"This close-up view shows the temp- 
erature sensor boards for the rear hanger can charge 
ь те at TA, while 
the cell chemistry, ch 

sitivity etc tam all b 
programmed into the 


The temperature and voltage sense 


connectors at the front and rear of th 

bike. Basically, there aro 

and voltage sensing elements screwed 

to some of ihe batter 

were numbered witha marker on each 
board and alsa om t 

removed from 19 ensure they 

‘wore replaced in the correct location 

Bach sense board was thon wrapped la 


he final voltage of the 
out 1omV of he 
ll The first balance charge 


Having charged tho cella, tho next 
step was to replace them. Көп 
stop was easy өшеді 


The battery pack 
in the Veririz is made 
up of 102 cells arranged 


* 
the tront hock and 54 in the 
tar Fach coll measures 12 
{ura total output af about 133V. 


just a matter of unfolding the locating 
bs} but replacing it is another mate, 
Alterdoing 

ИШ? 
ай cells tindar Compretsiod waa to 
"ie long states stl hose clamps 1o 
pendan кай coupe thr elle vba 
refitting the steel band. 

To make things even trickier, th 
itle locating tabs had snapped 
the steel band. Those tabs were m. 
placed by feeding stel wire through 
the holes in the strap. The wire was 
thon tensioned by twisting I and then 
folding i оте, afar whieh the how 
clamps wore romoved. The sharp 
сіңе af tho ire fastening wero then 
Folded inward and covered with duct 
tape to prevent abrasion, 

Reassembling the 


3 


basically tbe reverse of the m 
Му process. Extra care was taken to 
double-check (both visually and with 


a voltmoter) that each ninevelght cell 
bank was reassembled correctly and 
that the temperaturo and battery volt 
age manitoring sensors were installed 
п the correct locations, After m 
sembly, ll Interconnects and batte 
terminals that had boer removed were 
tened as specified to a torque of 
‘With the job completed, the owner 
took the bike for a ride mid eame back 
witha big grin. Tt had performed better 
than it had for a long time 
The final task far the owner is to 
doop discharge the pack five timos 
to condition the batteries and ensure 
longevity of the new batteries. This 
procedur is recommended by Vartrix 
to remova any "memory" fet in the 
alteris, во that they provide their 
bla capacity, w 
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"MINI DVR KIT WITH BUTTON-WOLE 
7 coron camera 
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ION CAMERA PACKAGE 


‘GOOSENECK USB COLOUR CMOS 
INSPECTION CAMERA. 
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SOLAR CHARGERS 
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Maximite stepper 
motor interface 

This simple cicult and program. 
listing allows the Maximite micro- 
computer (Бахла Cnr, March-May 
2011) to contro a stopper motor. It 
could bo expanded to allow for the 
Control of multiple motore, with 
four of tho Maximites external UO. 
pins used to control each motor with 
fdonticl driver circuits. 

'A ULN2003 Darlington transistor 
array 1) switches current through 
the stepper motors two windings 
im either diroction. When one of 
the four Maximite output pins (В, 
12, 16 & 20, corresponding 10 OS 
18,17, 15 & 13] goes high, the cor 
responding output pin on ІСІ goes 
Jos, sinking current through a motor. 
winding. Conversely, when these 
pins are high, the corresponding 
Darlington trnsitoris oland sono 
current Паэ through that partion of 
the winding. 

"The centre tap of each matar 
winding is connected to à currant 
Source comprising PNP Darlington 
transistor di and some resistors, 


“The maximum currentis determined 
by the resistive divider driving its 
high-impedance base, setting the 
baze voltage lo around 91V when 
itis fully on. 

By adding Q1's base-emitter volt 
age (LAV al ОБА, as per the data 
shoot) we сап datormine thut there 
will be around 15V across the 3:32 
resistor (12V - 105V), resulting in 
Kurrent of 15V + 210 = “азот. 

Transistor Q1 must be [ted with 
a medium-sized flag heatsink (Jaycar 
Hla, Altromics H0637) or arger 
To handle its maximum dissipation 
of 10.5V -4.0V] x 450mA = 2-50: 

When one of the Darlington tran- 
sistors switches off and curren fow 
through the corresponding motor 
‘winding casos, the Inductive wind: 
Ing generates a hack-EM currant 
whieh causos the тойа across that 
Winding tà spike ICI has Internal 
“froe-whoeling” diodes from each 
output to the COM pia, which is 
cannected tothe +12V supply 

The back-EMF current flows 
back into the power supply and 
the voltage spikes are clamped at 
about 127V, so that the Darlington 


transistors do not suffer collector 
reverse breakdown, which might 
damage them, 

A 4704F capacitor provides эш 
| ply bypassing for tha motor while 

5 ATH pull-up resistor and toggle 
witch pushbutton 51 drives input 
pin Gof the Maslınite, allowing man- 
‘al control of the motor леан 

“Table 1 shows the sequence in 
which the output pins are driven 
to turn the motor forward: the steps 
aro run backwards Өг revere opera. 
ton, The delay botweon the steps 
determines the speed at which the 

"The sauron code of the sample 
program is available foe downlond 
from the ЗО Ciu website [ma 
ішін stepper motor asl 

1. Kerr, 

Ачу, NSW. (seo) 
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While commercial solar tracking 
devices are available, they tend tà 
cast more than typical motor speed 
controllers and are not as common. 
This circuit can drive most standard 
molor speed controllers to keep a 
solar panel, solar hanter or similar 
devico aimed at the Sun throughout 
the day: 

Two photocels (io, solar colls} ar 
used to sense the Sun's position. Fo 
"le prototype, these wore scrounged 
from twa identical solar-powered 
calculators, Опо is mounted on the 
fast sida of the rig and one on the 
west, as shown. When more light 
falls oa the west sensor than the 
ast sensor, al 
motor is driven forwa 
platform until the light levels on the 
wa sensors are again equi 

This results in thn panel slowly 
changing fom an міс orienta- 
on toa west-acing orientation over 


‘he course ofthe day, When ho Sun 
sets, both sensors go dark and the 
"olor is put into reverse, etumin 
th panel to an east-facing position, 
ready for sunrise, Normally-closed 
limit switches (S1 & S2) stop the 
molor when the panel roaches its 
maximum tilt їп ether direction. 
When the Sun is blocked by 
clouds this is detected as a drop in 
Voltage Irom bath sensors and motor 
movements are prevented. Other 
wiso, sunlight reicting of clouds 
could cause spurious movements, 
Many directional motor control 
Jars use a 0-5 control signal with 
25V омор, high voltages for for 
Nard motion (at an increasing speed 
Зр lo SV) and lower voliagee for 
yerse motion, This is sometimes 
етой toas "wig-wag control” and 
this mode af operation is selected 
when link L1 is open. 
(Other controllers trea 0-3۷ signal 


Contribute And Choose Tk 


Сялен: or a DCASS Semi 


su Swen Coup 


Solar tracking with a standard motor speed controller 


to control the motor speed and a 
Second digital signal to re 
Чаба, А unidirectio 

controller сап be modified to use 
this scheme with the addition of a 
motor reverso relay and logie-input 
relay drive circuitry. This mode of 
operation is also supported by tho 
circuit, with LK1 sharted and rei 
Tor Rt removed 

Tr works as follows. Each photocell 
is loaded with a resistive path to 
gound via two 1NA148 diodes (D1 & 
D), so the output voltage is roughly 
proportional to the light falling on 
the sensor. Tho diodes lighter the 
Toad at low voltages, increasing the 
dynamic range (le, tho ratio between 
the highest and lowest distinguish 
abl light love) 

‘Trimpot VR? is used to trim out 
sensor variations: it adjasted for 
identical output voltages at the same 
Tight level 
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Microcontroller 1C1 reads the san- 
sor output voltages aring its Internal 
‘analogte-digtal converter at pins 
RAD and RAT. It sonses whether 
link КІ is installed and whether 
either limit switch has activated 
‘sing digital inputs КАЗ, RIO and 
RBI respectivey, each with a 10k. 
pull-up resistor 

"The motor control signal is gon- 
oral from output RBS of ICA. To 
op the motor, RBB is set to high 
impedance anl the cantrol voltage is 
held at 2.5V bya ОКУ voltage 
dividorbotwoon 45V and ground. To 
drive the motor forwards, RBB goes 
high, increasing this voltage by ап 
amount set by potentiometer VRI. 
For verse, RBG goos low. reduc- 
ing the control voltage by the same 

ТГ VI is sot to minimum resist- 
anc, the motor speed isat maximum 
Sinco RBS сап drive tho control 
voltage over the full О ЗУ range. As 
VRYS resistance is increased, tho 
control voltage authority is reduced, 
slowing the motar, 

For motor controllers requiring a 
separate rovers signal, omit resistor 
RO and uso the additional signal at 
pin RIZ. Without 81, tho control 
Voltage is hold at OV when RBG is at 
high impedance and increases when 
RE gos high. As before, ҮНІ don. 
trols the speed but link K1 must bo 
installed so that RBG ls driven high 
Tor both directions. 

"Iris possible to adapt this circuit 
to use diferent light sensors such 
as photo-transistors and light 
dependent rosistors (LDRs). Тһе 
icit should be configured so that 
theo voltages at pins RAO and RAL 
increase ав moro light falls on the 
corresponding sensor. For photo- 
ell ensure that the output does not 
‘exceed 3V in bright sunlight (when 
loaded) or this could damage ІСІ 

For very directional sensors, a 
perpendicular sbadow-plate may 
o necessary (adjacent to ar botwoon. 
tho sensors) to provide Improved 
Feedback. 

"The software for the СЛЕВА 
microcontroller (ICI) is available 
Tor download from the SILICON Cir 
website (solae tracking adaptor 
ар. 

Herman Nacinovich, 

Gulgong, NSW. (500) 


idos a half-supply re- 
as C The complete 


A provi 


1004A analog meter vis a 10K 
fet 


resi 


Н 
H 
Е 


зу 


8 
i 
H 
H 


drives a com: 


: 
5 
H 


fo 


1 
Е 
4 
4 


omprising 


3 
з 
H 


Bait iba rang of impedances to be 


using a digital m 
valne of VRZ 


E 
Е 
11 


{ 
Е 
H 
iH 


a 
| 
Ё 


i 
i 
i 
i 


sileonchie.comau 


Аат 2027. 


& plasma TVs 

Most modern flat-panel TVs da 
sol have headphone socket, In 
many cases, they don't have audio 
Tine outputs either. А simple way 10 
эй a beadphone output toa device 
with speakers js to simply wire a 
switched jack socket to the internal 
amplifiers. This ty connected ва 
thot wher headphones aro plugged 
inthe intemal amplifiers aro dis- 
созсо fm the speakers and 
connected to the Headphones via 
a curront-limiting resistor Instead. 

Unlartunately, this dosn't work 
with many modern TVs bade. 
iheir speakers are driven in bridge 
mode, je, neither ond is connocted 
то ground. Instead, the positive and 
ejiis шетін are both actively 
driven with signals of opposite 
polarity (commonly with Class-D 
amplifiers). Since headphones have 
a single ground connection for both 
тарі, there's no way to wire up 
a bridged stereo amplifier о drive 
headphones directly: 

This was the situation with an 
LG ішк Inch LCD TV and 
tho solution was to ЕЙ with a pie 
af small Inert coupling tran 
formers akon from old АМ radios, 
"The 1200 primaries ane wid across 
the bridged amplifier outputs. wil 
a DPST swite to disconnect the 
Speakers when headphones ans use, 
The secondarios connect to a bd 
phone socket and can be grounded 
at the common end s the sleeve 
Connection). 

These iron-corod transformers 
sivo good audio performance. Also, 
Their sep down табо reduces и 


Stereo headphone adaptor for LCD 


signal amplitude to à more suit- 
alo level for hondphones. If you 
Папу have some in your junk box, 
‘you could instead пу Aale 

Мото audio-coupling transfor 
ors (100-240 ог Jaycar MM2532 
udio output transformers lane 
with the higher impedance end 
driven from the amplifiers 

Telephone line isolation trans 
formers (6000-6000) may also be 
suitable but are mare expensive. 

A primary-to-sncondary winding 
ratio from about 3:1 to йл should 
give an appropriate output volt- 
age (depending on the headphone 
sensitivity and amplifier output 
levels}. The Jaycar MM2592 has а 
ratio of around 11:1 (square root of 
its impedancerati) a0 H using them, 
connect ihe amplifiers across half of 
Sach primary using the contr tap 10 
reduce lhe step-down tio toa more 
useful 55:1 

You can also wind youroven trans- 
farmers on suitable cores. Regards 
‘oft transformers used, ensure that 
"hoy are connected with the same 
polarity, 

John Rusul 

Bangkok, Thailand. 
its nate: itis trar that most TVs 
With class-D amplifiers effectively 
have bridged outputs, with neither 
sido of the speakers connected 10 
Chassis. However, an alternative 
‘method of connecting headphones 
may beta simply connect toane side 
ofeach speaker via a resistar of, say, 
2200 with the common headphone. 
connection going to chassis in the 
canventianal way 
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Shunt regulator for 
battery float charging 


Ws sometimes desirable to keep a 
һай batery on “at charge 
36 that а alway ready o ge. 
în the event ofa Пасон, This I 
volvos lings trina volage at 
"speci level. usually 13013 
to orercoms «Икра and 10 
Provoni the platos from becoming 
Run 
pacity and ultimately destroy t 

Since only а amall amount of. 
currenti required to esp he bat 
tery topped up, оше way toot 
harga battery is to shunt гері 
the output of a plogpack ur anal 
transformer The shunt regulator 
pertes as ап ditional Toad in 
parle with the battery, varying e 
root draw to maintain a constant 
terminal voltage 

The advantage of using a shunt 
regulator that it has кого dropout. 
ies tbo output voltage can boaa high 
a the input voltage with the sunt 
Fegulator behaving as a high imped 
aee) The disadvantage that such 
Circuits аге анн ae they can 
daw mom current than the Toad 
tinder some circumstances 

Ia авон ix placed directly 
across the power supply, Ii able 
ло decrease the supply volg by 
Increasing ts curent draw since 
all wee have а Buite output 
Impedance” But this may involve 
pulling alt of current; this can be 
Substantially reduced Га estancn 
18 conned betwoon the power 
Supply andthe shunt relate hood. 
‘This effectively increases the powar 
supply output impedance and 
therefor allows рано 
tre the og by ong 

“hin cil usas а 12V 100mA 
lamp between the power supply 
and the battery. оао lamps. 
cie ann een when 
the ment i cold, hey prosent a 
low тийишсе бушу on mare 
than 10% of nominal; 120 ithe 
Sul As the curent increase and 
the ament Бош, the resistance 
increases to. The resulting current 
тадан relationship ls ideal for 
ihis application. 

This regulator is based ona 3 
adjustable shunt regulator 1C. The 
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IC can pass up to ung by itself, within its modest dis- 
"iption ini (about 750 at 25°С), With the addition 
OF PNP transistor Q1 as a pass element, the current and 
power capability is boosted о and 306V (with odes 
sinking 

The simplast way to uso  TLA31 іо connec its REF 
бое pin to its cathode and thon И behaves like 
a very accurate 23V poner diode. But by connecting a 
темине divider between lis anode and cathode, with he 
rat point ted ote REF pin the “oreak down laps 
inerensedty te division ко factor to amasimum of 20 

The TLAS controle а anadescatbde voltage by vary 
itetranscanductence depending an the voltage ath RI 
%% Ив anco 
Acn aliowing more curent to passthrough and vice versa. 
‘Tis regulates the voltage as described above. 

жей 1 ICT cathode, as 1C1 

joro current Nowe trough 

slon. ТА» cauas the current through 

Qi scallscremiterjuncton to increase by ап even lager 

Factor than he потене through ICT aione (as determined 

by Que current gain) and so most ofthe shunted current 
roses directly though Q1, nat iC 

"Wh centred, the lig 7 
T... 
ходе of revers polarity protection diode D1 of about 
(20V Пура fora ты беішшіу dioda). the 
и about 135127. 

Todo the output voltage accurately connect the battery 
lor dummy lod such ae a ІШІ resistor) anid measure 
the voltage across nde adjusting VRT. This cancele 
ny итог due to імесілкінеіп IC + internal reference 
Gr variations in resistor value. The power supply voltage 
fst a О han the dnd tpt ville 
(bou aV i deal) 

"The prototype was powered rom a 12V 180004 рің 
pack, With a Tight ed, most linear (transformar based) 
Blugpocks put out about 20-2 more voltage than they 
ama fand а deliver a full curet, Small solat panels can 
sc be used. QU should not nead a heme for solar panele 
{iptv or small nae рысы or mains transformers 

David Eather PS 

“Toowoomba, QU (50) 


UP! DESKTOP 3D PRINTER 


Tha affordable UP! 30 Printer transforms your. 
iesigns ito 3D, tough ABS or PLA plastic models, 
Fight om your desktop into your hands. 


“The UP! Desktop printer is smali enough to f on 
your desk, easy to use and affordable. Light enough 
To transport and share. 


Unique Features Included software. 
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The Ultra-LD Mk.3 amplifier 
module introduced last month 

is by far our lowest distortion 
Class-AB amplifier design. This 
month, we present the construction 
details and gi 


volved, Wien the exoeption being a couple of Of 

amplifier like resistor 

ke your time We'll describe how to ass 
af th 


rium oan 
of delivering around 300W of us 


ва висох Сир siiconchip.com.au 


previously for better distortion cancel 
Tation, This ross in slightly wo 

high-frequency response for $0 los 
(зе difference with an 82 load i in 
Significant), the response boing -14B 
ehe compared to 7d. 

We feel that “Id at 20kHiz is ac 
etae. IE you really want the extra 
9248 though, you can have it in ex 
change for slightly higher distortion 
(peaking al 0.088% at 20kHz rather 
than 0.00389%). АП you have to do 
is wind the Inductor with five fewer 
turns of wiro. 

Either way. lis orientation and wind- 


ing direction are very important. The 
reason is that the current owing 
through this сой creates a magnetic 
Field that partially cancels the mag: 
tic field generated by the speaker 
current loop on the PCB. 

‘With a positive output voltage, the 
poker current Hows n a clockwise 
direction around the loop which 
cludes the 30H inductor and the 
speaker, However the current in the 
ull itself lows in an anti clock 
direction and so ће magnetic fields 

ally cancel, This reduces the mag. 
ie coupling back to the input tage 
As described later, the inductor it- 
selfs actually wound in a clockwise 
direction. It must also be installed 
exactly as shown on the PCB 1 
diagram (Fig.10), otherwise the 
ion will be higher than И otherwise 
would be. 

TE you have already built an Ultra: 
LDN 2 amplifier, chock üs inductor 
orientation, If ite the wrong way 
around, Ик 20kHz distortion fig 
willbe around 0.012% ello than the 
specified 0.008" 


Input filtering 
As stated Tast month, the 4,79 
capacitor at the amplifier’: input 
{increased from В20рЁ in the М2 
provides better RF signal attenuation, 
This prevents radio signals picked up. 
by the Input leads from being rect 
бой and amplified by input transistor 
Q1. The vale chosen assumes low 
soiree impedance (о, 2200 or lesa) 
"which sults most modern program 
Sources (og, CD or DVD players). 

1ГЕЕ pick-up is tlt problem (un. 
likely), the input Siter can bo improved 
by using а ФАР ceramic capacitar. 
This will have loss inductance han 
an MKT type and so its impedance в 
wor for RF signals. A ferrite bead can 
«he slipped over the 1000 resistor 
load between the input conector and 
this capacitor, farther Increasing RF 


Noto that а 474P input сараейог 
will cause an audible reduction at 
high frequencies IF the signal source 
impedance isto high. so a lower value 
Tog 1nF) should be used in that cose 


Resistor ratings 

The 6.80 1W snubbereeitor in the 
output filter ін adequately rated for 
music or speech at maximum power, 
However, i the amplior is made 10 
deliver high-frequency si 


WARNING! 


Hoh DC roges (e, 257V) are present 
‘on his ати mule when povera. 
эрде 


"n paru, no hal here ls TV DC 
between the two supply пін. D0 n 
‘ouch fe suppy wing (ndudeg the 
"secos when Ре enh opea 
елине you солбу тумен 


power log, during testing) this resistor 
Tan overheat and burn out 

To avoid this, vou can use a g 
SW wirewound resistor instead. ТІ 
Final board desig hae extra pad for 
fitting a larger resistor, which can sit 
on top of the adjacent 2.240 resistor 
‘This should withstand a continuous 
Ойун: output at 135W into 80 or 
100W into 40 


Frequency response 
Last month, we published the fro 


and high 
frequency го However. we didn't 
show the no load frequency response 
‘Because ofthe output fiter, the wo 
load response isactually up by +0 ЗА 
at zoka. For more detalls on this 
Condition, see Neville Thie 

‘Lond Circuit Stabilising Network f 
Audio Amplifiers” (Proceedings ofthe 
IREE 209, September 1975). 

No-hnad opertion of the amplifier 

П опу occur when it is driving 
headphones (ie, via the onb 
39001 1W resistor, s0 t i of te 


Alternative transistors 

Theampliiessecond (transimpod- 
ance] stage (also called the voltage 
amplification stage or VAS) incorpo 
Tales two medium-power transistors 
‘vith flag heatsinks, Q7 (ВЕЗТИ and 
(Qo (8460). These wore selected for 
good linearity: Each dissipates around 
Тота х 57V = В85ш continuously 
so small signal transistors are nol 
Suitable 

Unfortunately, BF46s and BRAT 
are becoming harder to acquire be 
muse thoy wero designed for cathode 
fay tube (CRT) driver circuits. With 
the advent of LCD and plasma TVs, 
the demand has dropped dramatically 
sad sa they ctn bo her V уи, 

Asa result we have made provision 
for alternative parts from Toshiba 


Msro вз 
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Fig: follow this parts layout diagram to build the Ultra-D Mica Amplifier modul 
JJ the middle of cach group of ive vias. Note 


уой should Install а tim 


that 


also that this overlay shows ihe arrangement for BE470 ВЕЧНО transistors for Q7 & QS while the 
[photo at right the alternative arrangement when using 2541037 & 254703 transistors. 


28A1837 (PNP, replaces Q7] and small heatsink. The slighty different 
ZSCA793 (NPN, replaces Qol. Those assembly method is explained later 


ато designed for audio amplifier use in this article soe also қалт & 12). 
and мге St in production. They are ін fact, using these alternative 
% transistors gives a slight reduction in 


Note, however, that their pinouts high-frequency distortion compared 
are reversed compared to the race, 10 the BF469/BF470 combination, i, 
BFa70 so we added an extra set of the THD + Nat АН is reduced from 
pads on the opposite side of each 0038% (o 01% al 100W into AO) 


mJ 


‘The Teads of tho TO-R transistors b. cranked to Bi tir mot 
holes in PC board using а pair of nondie-nose pliers. Here how its done 


ЕТТІ 


(the graphs published last month wer: 
generated using HF469/BF470). 


PCB assembly 

Fig-10 shows the parts layout on 
tho PCB. Before starting the assombly 
though, ИЗ a good idea to carefully 
inspect the board. This will not only 
familiarise you with ite layout but 
will also reveal any defects (however 
unlikely) 

Next, to prevent the high-current 
vias on the board from fusing if there 
iva fault, solder vire feedthroughs 
To the six vias with pads, You con use 
tinned copper witear component lead 
ftcut Solder those food-throughson 
both sides and then trim ol ihe excess, 

"Tho next stop isto install all the 
‘small (0.25W or.) resistors. Check 
"och value using a digital multimeter 
fet lo Ohma mode before soldering it 
m place (the colour bands can some- 
times be dificult to read). That done 
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TF 
‘optional vertical connectors for CONT & CON2. Make sure the inductor (1-1) goes in with the correct orientation 


install the two small 1N4148 diodos 
with their striped ends to the іші, as 

Shown on the overlay diagram 
Fallow with the four 1W resistors [or 
threo, if you are upgrading then ate 
itor again being careful to chock tha 
ie The two 180pF polypropylene 
scons can then go in, along with 
Thr 7n and 100nF MKT capacitors: 
Fit the small signal transistors in 
the TO-02 packages пем. Them a 
Four different types so road the mark- 
fully and be sure to instali 


the corect typ ation. Note 
thal thoir loads should bo cranked 


using needle-none pl 
Ft properly — зө the adjacent panel 
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You can now solder in the four 
пл SW resistors. Those should bo 
mounted about 2mm proud of the 
PCI so that air сап circulatu beneath 
thom for cooling. А casdhoatd spacer 
slid undor tho resistor bodies bef 
Soldering their lends сап be used to 
Sasra сайи spacings 

The four fans fuse clips are next 
Pross them down fully өліп the board 
beiten soldering and asume that the 
retention clips re on the outside lif 
in doubt, test- à Tuse bur remove i 
belore soldering so that it won't be 
bem-iamaged). 

"Th best approach is to fita dummy 
fuse to hold the fuserclips In position, 


then tack solder them on the top of tho 
PCB Get, They can hen be soldered to 
the pads on the undarside ofthe РСВ, 

The 104H Inductor i$ next on the 
list, 1t must be orientated as shown: 
with its start (S) lead (le, the о 
nearest the centre of the bobbin) going 
through tho pad on the PCH nearest the 
100 1W resistor, 

Now Bit the connectors, io. the RGA 
socket and the two Molex plugs. These 
Should all should be installed Dat o 

board. Check that cach is perpen- 
sular to the adjacent PCB edge before 
ing И in place 
ta that wither vertical or hori 
zontal connectors can be used forthe 


auer 2011 as 
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аата Code (1%) 
brown black green brown 
Ted rod orange brown 
brown red orange brown 
blue grey red brown 

blue red red brown 

red red red brown 

orange white brown brown 
orange orange brown brown 
Ted violet brown brown 

Ted red brown brown 

brown red brown brown 
brown black brown brown 
blue grey black brown 
brown black black brown 
blue grey gold brown 

brown black silver brown 
single biack stripe 


8n Code (1%) 
brown black black yellow brown 
Ted red back red brown 

brown ted black red brown 

blue grey black brown brown 
‘blue red back brown brown 

red red black brown brown 
‘orange white Black black brown 
‘orange orange black black brown 
"ed vicit black black brown 

Ted red black back brown 

brown red black black brown 
brown Баск black back brown 
‘blue grey lack gold brown 
brown back black gold brown 
blue grey black silver brown 
black brown back silver brown 
single black stripe 


ig follow this diagram if yon 
are using BPO X BFA70 transistors. 
th 


Fig 13: the alternative 2541837 (Q7 
and 2504793 (Q0) transistors 
tached to the outside af the heat- 


Sinks & do not require insulating 


RCA socket СОМ) and power input 
‘connector (CON2). Tha vorücal RCA 

(if used) goes in а different 
position than the horizontal one, i, 


ituses the pads to the lof (se photo) 
Follow with the 2200F and 470nF 
metal flim capacitors, then fit trimpot 
VRE with И adjustment crew towards 
the batam as shown, The 47ЫҒ and 
704 vlactrolytic capacitors can thon 
go in. The 474F NP (non-polaise 
slecirolytic can go in wither way 
round but the others must all be ari 
slated correctly: 
install the 1000 capacitors 
yut. These parts are eft vut until afier 
ssembly is ted o he heatsink, 
ou won't be able to tighten 
ig screws for did & Q11. 


Flag heatsinks 
Войо fitting Q7 and Qa, you must 
йим attach thelr lag heatsinks, If you 
are using BF470 (Q7) and BFato (09) 
Transistors, these should be attached 
To their heatsinks ав shown in Fig. 
Alay: ening 251637 (7) 
3703 (Q9) transistors, ft the 
Heatsinks as showa e 

Note that you must use insulating 
washers with the ВЕЗӨӨ/НРАЛО tran: 
Sistars. The 28A1847 & 2504793 types 
havo insulated tabs, so no washors ar 
required. 

Do the mounting sows up fingar 
tight Initially, then push the transistor 
leads through the PCB so that ho heat 
sinks line up with the indicated posi 
tions. you aro using ПРАВО & BFA7O 
transistors, push each one down so 
that its heatsink sits fush against the 
PCB, That done, solder the leads and 


Value uF Value IEC Code БА Code 
ATO dent Атта 474 
220nF 0224F 220 224 
TOF ОЛЕ 1008 то 
ATE ОЕ an? 472 
тре NA 180р 181 


tighten the mounting screws. 

Ts bost to lightly solder one load 
ofeach transistor fst then make any 
worse an adjustments before solder. 
ingtho other twa loads. Make sure that 
the insulating washers are properly 
aligned before tightening tho mounting 
Seres and be careful not to get the 
two transistors mixed up. 

"The 2SA1847 & 25C4703 transis- 
tors have their base and emitter leads 
transposed compared to the BF470/ 
we ach types and so are mounted on 
the back ofeach heatsink (see Fig-12). 
Once they are attached, its Just a mat 
tur of fiting tham to the outside sets 
ограде so that the bestsinks arein the 
бот! locations. Push the transistors 
flown аз far as they will go (in this 
Tase, the heatsinks will sit about 2mm 
proud of the РСВ) before soldering 
Their lends. 

‘As before, take cam nat to get tho 
two transistors mixed up. 

Note that the parts layout diagram 
{and the phota in Pt.1 last month) indi- 
ehe arrangement for ВЕЗТО/ЛЕЗӨН 
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wee 8 лш Лу for Tho 3 utor 


“The winding jig consists o an М5 
x 70mm bot, two MS nuts, an М5 flat 
washer, a piace of scrap PC board 
‘material (40 х SOmm approx) and 
з scrap piece ol imbar (140 x 45 x 
20mm approx for the handie- 

În use tha tiat washer goes against 
же hoad of the bat, айг which a. 
colar i ед over the bolt 10 take 
‘he bobbin. This colar should have 

| a wam mats slighty less than the 


transistors. ‘The photos published 


this month show 2541872254798 
transistors n position. 


Winding the inductor 
The inductor (L4) is wound using 
a Зет length of Imm-diameter 


enamelled copper wire on a plastic 
bobbin. Usoa winding ig as shown in 
theabave panel; without it, Wea much 
тоге difficult procedure and you risk 
damaging the relatively fragile bobbin. 
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Wind wire on 
bobbin clockwise 


With (height) of the bobbin and can 
be wound on using insulation tape 

Wind on sufficient tape so that 
‘he bobbin fis snugly over this colar 
without being too tight. 

Next, dril a Sen hole through the 
септе ofthe scrap PC board material, 
followed by a 1.5mm өкі hole about 
mm away that wil align with one of 
‘he siots in the bobbin, The bobbin 
can be sipped over tne colar, after 


Attach tho bobbin to the jig as 
shown, then wind on 30.5 tums of 
imum diameter wire in the direction 
indicat lie, clockwise}, leaving 
about 20mm-long leads at each end. 
‘When finished, secure the winding. 
with a narrow strip of insulation lape, 
thon slip а 10mm length of 20mm 
diameter heatehrink tubing over the 
bobbin and heat it gently (be careful 
not to melt the bobbin), That done. use 
а small, sharp hobby knife to scrape. 


These photos show how the winding ig is used o 
ош inductor First. the bobbin вц 
reacts oa e bo thes exe cet 
ас andthe wire threaded thou 
/ The handle leben ata andthe сы ply 


the exit sot 


which the scrap PC board "end chesi 
{sipped aver the bolt (e, е bobbin 
is sandwiched into postion between 
‘he washer and the scrap PC board). 
Align tha bobbin so that one of ts 
siots ines up with the ext hole in the 
and cheek, thon isa the first nut 
and secure it ight The handie сап 
then be ftad by dling a Smm hole 
through one end, then sipping it over 
же bolt and instaling the socond nut. 


away the опа from tho protruding 
Tengths of wire (around the whole 
circumference) and then tin them. The 
Inductor can then be installe on the 
PGB, orientated as shown 


Preparing the heatsink 
The next step i to drill and tap не 
heatsink we Fig ond theaccampa- 
nying panel, This is the most рап. 
ing part of the assembly process and 
irs worth taking your tima with it 
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Fit: this haste diagram shows tho heatsink drilling details. The holes 
‘cam ether be drilled and tapped using ап M3 tap) or can be drilled о Imam 
tnd the transistors mounted using machine screws, nuts K washers. 


Fig, 18 above shows the heatsink drllng details Iftapping he hoes, they should 
bo ortie to 2 Smm dametar right through the heatsink plate ала ten oped 
io 3mm Alerralwely tno holes can be ded trough ung a Элип dri and ne 
Wansilor mounted using screws. nuts and washers 

lis somewhat more work lo tap the holes but it makes mounting the transistors 
але a bit ease (no nuts required) and gwas а neater appearance, 

Belore drilling he hoateink, you wîl have to carefully mark out the hole ioca- 
"ons шпа a very sharp pani. That done, use а small папа ИИ fitted with a 
Tmm bit to start the locaton of each hole. Tis importan as twil allow you 
10 зооту postion te holes (пе ccations are crea belore stepping up o 
larger ills a oli press. 

Bo sure to use а dril prese to dril the holes [there's no way yo get Io holes 
VVV 
fo begin жін (ag. Sm). ton corel step up the dil size to ойлет 28mm 
%% о fs vial to accurately postion 
"hom. In aston, you can ara (an tap) tree holes 1n tho base of the Moai 
So Pat d can later bo belied 1o в chest 

Ве sura to use a suitable lubricant when dling he holes, Kerosene is the 
recommended lubricant or aluminium but wo fund that ighi machine ol (eg, 
Singer or 34-1) aisa works wol Tor jabs the tis 

Don try riling the holes in one go. When dling aluminium, 
to regularly remove the bi rom the hole and clear away the metal swart. 
VV 
and breaking it Fe-ubrcata ma hole and ne bt In leach bme Бо you 
resume aln. 


Tapping 

То ap the holes, you wil need an MS intermediate (or starting) tap (not a 
J e t take ca апа slowly Keep te lubricant up 
‘and regulary wind the тар out to clear the metal swari from the hole. Re- 
lubricate the tp each time before resuming. 

Do natat any stage poly undue кисе to the tap. Its al oo easy to break a tap 
innit you are heavy handed andthe break occur at or below the heatsinks 
ace, you сап scratch beth he lap and the heatsink (and about S25). Similarly 
if you encounter any resistance when undoing Pa tap rom te heatsink, gently 
fotata t back and for and ler cuts way back out In shot dont ores orit 
Mal break 

Having completed the tapping, deburr ай holes using an oversize 
do remove any metal swart from the mounting surface. The mounting sur- 
face must be perfectly smooth to prevent punch-through o the transistor 
insulating washers. 

Final та heatsink should be thoroughly scrubbed leaned using water and 
delorgen and проно dry 
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Ideally, the transistor mounting 
holes should be tapped wilh ап M3 
thread IT you don't want ta ( can't) 
"ap tho holes, you can simply drill 
Smm holes instead, In this case, ac- 
curacy is of the utmost importance 
as its dificult to Rt the астен if the 
holes aren't correctly positioned be- 
tween tho fins. 

"You also need to drill and/or tap 
the heatsink to mount it in the chas- 
sls. You can either drill and tap three 
holes in the bottom ofthe heatsink (a 
photo) or you can attach right-angle 
brackets ta the sides ог fac, 

Onco ай the holes am drilled, de- 
burr them using an oversized drill bit 
and clean off any aluminium particles 
or swart. Chack that the area around 
the holes ls perfectly smooth orolse the 
insulating washers could be damaged. 


Final assembly 
Now it's time to mato the PCH with 
the main heatsink but rst re-check the 
face af tho heatsink АЙ oles must be 
deburred and it must bo perfectly clean 
and reo of any grit or motal swart 

Start the heatsink assembly by 
mounting transistors Q10, Q11 А. 
Qi. A silicone rubor washor goes 
. 
the heatsink Q10and Q11 alo require 
ап insulating bush under each screw 
ead. Fig 14 [A 8) shows the mount 
ing arrangements 

Because those Ihre transistors aro 
а close, you may need to trim the 
sides of Q16's washer so they Rt side- 
ede Be careful not to got QUO 
Qi mixed up ва their type numbers 
aro similar 

the holes am tapped, those tran- 
sistors can be secured using Мах 
TOmm machine crews, Alternatively. 
if уа have drilled non-tapped holes, 
уоп will пой to use Ma x 15mm ma- 
hino screws. with the screws coming 
through from the bøatsink sido (ie, the 
screw heads go between the heatsink 
fins 

Make sure the thro transistors and 
"heir insulators are properly vertical, 
then do the screws ali the way up but 
don't tighten thom yoo, you should 
stil just beable to rotate the transistors 
in oach direction. 

“The ext stepis to tan Ma x 10mm 
tapped spacer to each comer mounting 
hols оп the PCB. Secure those using 
M3 x Omm machine screws, Once 
they're оп, sit the board down on thu 
spacers and lower the heatsink so that 
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‘an the four output transistors (С. After mounting these transistors, use pour multimeter (switched tu а low ohms 
‘angel to confirm that they аге properly isolated fom ihe heatsink = soe text. 


ıranslstar lends pass through the езде keeping the insulating washers о 6mm can bo uso 
appropriate les 
Fhe four output transistors (Q1: 


rely aligned. one al oach comer adjacent to CONT 
neat stap isto lightly solderthe 8 CON2) With these in place, check 
Q15) сап now be fitted. Two different outside leads of Q12 & Q15 to their that the board is сотосу centred 
types am used so be carol nat to mix рах on the top ofthe bourd. The as- on the heatsink. then saldar ай 20 
them up (check the layout diagram). sembly isthentumed upside down so leads. Mako sito the jolnts are good 
As shown in РКС these devices thatthe heatsink transistor leads can since some can carry many amps at 
төрі algo be insulated rom the heat- be soldered full power. 
iliconeinsuliingwashen. Before soldering the leads though, ^ Once the soldering is comple 
/ trim the leads using 
hervistofistpushitslendsintothe PC theboardupsothatthePCBisatright- straight edge to ensure con 
mounting hales, then lean tha device angles to the heatsink. If you don't do lengths That done, turn the boar 
%% its own weigh! woy up again and tighten tho transis 


x 15mm mounting serw with a flat and willremain inthisconditionafier tor mounting screws In ensure good 
Washer (or M3 x 20mm for untapped the lends have boen soldered. Thermal coupling between tho devices 
Toles). That done, hang the insulating A couple of cardboard cylinders cut ава the heatsink 

washer off the өші ofthe screw and 


Thom loosely screw the assembly to 
the het 

The remaining three devizas are 
shan installed next the samo way 
but lake care lo Br he corer anair 
toriype at oach location. Once they're 
in, pl the board down o that al 
foit spaces (and tho heatsink) aro in 
tantat with the benchip. This a 
tomatialyedjste the transistor lend 
lengths awd ensures that he bottom f 
tha board sits хасу mm above the 

moog of the heatsink: 

у эш the PCH assembly hori 
зема that ease е 2 mm in 
from lis adjacent heatsink end. Once 
Sou are sure itis properly positioned 
Tighten all he transistor screws Ri Тын M3 (or MA) hole can be drilled and tapped in the base of he heatsink so 
brah so that thoy are held In place thal И can ater be tached to a chassis. Thone should be about tmm dep. 


- Don't өзенің the mount 
ID xin c screws though. Remember that the 
tcl ice bum aiu at 
HLE WE PUBLISHED comprehensive peremance data and graphs on | You could strip the threads if you are 
JJ 
muti power nami Deren rw тиг it These are еза eat o! aoe 
rape port ame endo os ig. are tee Geo | Checking device isolation 
E rcr You must now check hat he tan 
sistors aroall electrically lated om. 
Thee Tat done by switching 
your multimeter to a high chs range 
Ini checking for shorts betwee the 
ae en suco and le 
callecto af the hti vanitas 
(aai: the collector o onch devion s 
Connected 1a s cea acu or ab 
Fortrnsistor QUO die. simply 


P 
wave output But his is quta а rigorous test which ls ar removed trom normal 
Signa volving music, speech ang sound ects wich Usually have a peak 
power to average power ratio of at least 1008. For classical mute, тө rato e 
Usual at east 2048. 

So for a more realistic indication о! how much power 8 avaiable wih music 
signals, we can apply а sinewave burst signal wilh a specific cynami range and 
measure the реак power deivered betore ср; or авои dilorton WI» the 
"ght signal characterises, is ges us a “musk power ating. The rato of maste | atter of checks botte ck at 
Power lo maximum continuous power is ne "dynamic hesoroonr "ho fuse-clips closes to the heatsink 

Pf 
wave wich alternates betwen fll scale (036) b. 20ms and 2038 (е, 110 | of the amplifier) Thats Docause the 
"he voltage) fr 480m, Fg 15 shows а dll scope grab of this test beng run | devico collectors in sach ball of the 
Into an Ваа (the green при tace is hidden under те yelow output ace ав | output sine aro conmeclod together 


"hey rack very coca) and run to heir respective fusea. 
“The reason thatthe music power ,, 
rating has to do wih supply regulation, which is mainly determined by the power | is diffarant In this case, you have 19 
transformer and bridge гесе! diodes. By regulator we mean how much me | check for shorts between its contre 
supply voltage changes depending on the curent drawn hom i Because he | (collector) lead and the heatsink, 
music power tests не , you should get an 
эз heavly and so the supply voltages dont sag as much. opon circuit reading. Il you do And a 


"medic hesdcom br зате запеву асіоміњаіо ав | «Лоп. undo ench transistor mounting 
Ir вы You can verly e ба Тизе poner aing min Fg 15y conering | катт in tun nt the short dsp 
Фе peak voltage о RMS and using te юта Р. gen he simply e mier of 
[onting the cause ath problem and 
Slew rate wwe e ag tho offending transistor. 
Wo are sometimes asked what he sew ratu is or our amplfier designe Slew 
тие often tuted п зоте Nf magazinas ae being трогал a “est audo 
piers ttis realy alat ot rat as ек le primal a relevant igure or de нў 
molis but we've measured t anyway ana we wil describe  signicane. 
Wa measured by applying à square-wave signal wih vory fest пе and tal mes 
much eser han occur in any normal auo signats 
Fi 16shows Pe unloaded aquare wave response ol the Uta D МАЗ mod 
че. The ери sina ftr he НЕ ar) s n cyan and th output in yelow For 
"istoc he square-wave generator must have a он output pedance (< 1000) 
попива Po НЕ er nis P slew rate more than De атр 
JJV 
(рол 209) Since au signals donet have such fast ransion (е no reque 
fies above abou ox), Rist problem 
VVV 
їп оп бе ng ала ang ages Far an 80 ln, ne volgo rampa 12V ovr 
а 500ге пага, зо е sow rte 24V (wa ad te he same for an 
rectors WI а 40 ад, ope sighi to 20V 
VV 
voltage Soto obtain . ле нду ouput wo nasi 
fate at 22x 20,000 
ee 1.000.000 
БЕЛЕТ 
mw eo) 2700(30) | бен тш of ta 
Dynami Heston э калкан | meler cavs) | Tu power supply baara cam 
TETTERE в far moe Pan | pun two Ula DN amplifier 
ЕЛ eh e зо ео) |e Sas wo Ultra LD MES ашыны Ў 
sont mon 
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waveform, The cyan wqu 
КЕД 


ет монт ve ршн cor vals 


Mour seems to be that the power supply 


on capacitors rom 180pF 
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Handy Power Products... 


Express Order 
Hotlines: 


Top Test Gear Deals 


Last month we introduced our Rudder Position Indicator, which 
uses а 433MHz wireless link to show the direction a power boat's 
rudder is pointing, This month we provide detailed instructions 
for building and testing both units as well as mounting the sensor 
unit in the boat. 


8 EXPLAINED last month, the back over the following instructions links which run along tha bottom of 
Rudder Position Indicator com- to amemblo tho other sach board, using. 0.7mm diameter 

two units, Th unit tinned oppor wira Run tho links 
or the midi usin Control board assemblies 

nover a The sensor unit contral board . 

"SIM wirloss fink. Tho display сой 20107111 and the display unit 
unit picks up these communications control board is coded 20107113, Both — such value with a digital muhi 
and illuminates its LEDs in response. boards are 98.5 x Gmm with corner before installing t (the colour cor 
While the two cin sos ths overlay сап bo hard to road). Ramembe 
boy aro both bane red to chan 
microcontroller the 000) resistor dep 
similarities in layout 


хашт ing the two Tower 
сонго which sach hava а camer curou salle slightly 
micro. ally the same to shapa th wa in the phot 

You r build them in paral nigh room f 

lal or you can build one and th witch to be Rid 
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at done, install the diodes. Both 
b ae Schottky dio 
(black plastic body) and a 16V emner 
diode (large glass body). Make sum 
they are orientated as shown on th 
overlay diagram. ie, with the stripes 
Towards the bottom of the boe 

For the display unit. also St the 
шай 1N4148 diode with ts stripe to 
the left and the 100401 а 
which looks a bit like a 
Bend i 
the pads: is orientation i 

xL solderin the IC socket 


sai the notches are orientated as 
i There 


hown on the overlay diagr 
sone 20-pin socket for the 
and an pig and 16-pin sockets 
display unit. You must u 

pin “dual wipe” socket 


TALSMS IC, since the morsexpens 
буре has exposed pins that 
tothe wire links. 


Now install the transistors. There 
are two on the sensor 
three on the display u 
there are several diferent types 
heck the markings carefully 

dering each im place. Crank the 
Tende ош usi pliers so th 
they it into the hol 


ew 
regulators next: they look 
similar to the transistors There i 
3V (or 33V) regulator foreach board 
SV regulator on the displey ait 
m mixed up. Use the same 
wehe men as for the transistors 
Follow with the small trimpot 
опо on each board, then the МКТ 
Pacitors which аге ll the same valu 
[ona Note that the 100nF capacitor 
at bottom left of the display control 
ard (Fig) must be mounted on its 
side (see photo] ta leave room for th 


power connector 
The fuseclips go in next. Push 
them right down onto the PCB befor 
soldering the pins and take care tha 
mall retention tabs fac 
оше ‘won't be ab 


Then moun 
img tho 12 
bottom of 
а 4-pin fumalo 
hoard for the tan 
labelled) and s *-pin п 
vach board РА, you don't 

sway female headers, use side-cut 
pin thon remove that pin. Yon 
boa bin header rom the same length 
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йен the pr рсы dium 
E cr anit Nee ta the rend edu SS ld 
Rd 
— 


al 
Fig the parts layout ru — 
{ht the LEDs are al елігі corri - LEDS 31 all go ia with e 
{tee dt othe body indicating e cathode) t lower ie wei 
м thr ет dof at op lef. Below the allan 


lower (control) 


. 


Next, install two PCE pins on each 
bard, one for the antenna where in- 
cated and one tast point (TP1/TP2) 
xi want a terminal block on eithe 
module far external power lor trickle 
charging the batteries) ft it now. Th 
Sensor unit control board also accepts 
an optional DC socket which can go 
The 4-ААА battery holder on each 
M goes im next. Push its leads 
corresponding pads and 
ol rom ins ider and fed 
side ofthe PCB using M2 
ts Then solder and trim tho leads. f 
ou сап only get M2 screws longer than 
ss you сап cut them lo size with a 
hacksaw or strang side-cuttars but the 
end will need some Bling before the 
nuts will thread. 
Now fit the electrolytic capacitors. 
re is one 1004F capacitor for the 
ar unit and two for the display 
unit, as well as one 47uF type fot the 
ster In each case, the longer lead 
goes through the hole marked "+" on 
the overlay diagram. Push them right 
down onto the РСВ before soldering 
For the display unit, cut two 80mm 
ths of light-duty hookup wire, 
siripand tin the ends and solder them 
to the CONS pad at upper left 


ть 


Modifying the transmitter 
There isn't roam to mount the 
439Mifetrnamiter module vertically, 
using the attached rightangle pins. 
So they are removed and straight pln 
are installed instead which then plug 
tothe 4-pin female header, so the 
transmitter module is parallel to the 
main PCB. Тһе socket allows i to be 
unplugged to access the micro belowe. 
ta by clamping one of the pins 

im an alligator clip stand or small 
vise, with the underside of the pin 
сееееіме. Then, using а finetipped 
Soldering iron, very carefully hua that 
pd while gently lifting the module so 
that when the cls tho pin is 
removed. Repeat for the other three. 
This must be done carefully as here 
ме other pads and components very 
lose fo these and vou don't want Io 
lde create a short circuit with 
3 blob of solder while removing the 
pins. When finished, clamp the mod 
Sle ina stand and use a solder sucker 
Tool to clar 


Now temporarily Install 1C1 n i 
socket. Take the transmitter module 
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with the main IC at the top and pash 
а straightened length of 07mm-dia 
meter tinned capper wire through one 
‘the newly-cleared holes. Lower the 
module down во that the wire goes 
"nto the appropriate hole on the pin. 
Tamale hondar and push the wire down. 
fully into place. 

Now slide the transmitter module. 
down sa irs just above C1, solder the 
wire in place and trim u Кором this 
procos for the other throw pins. 

TT you have trouble visualising how 
this works, eer to the photograph 
below Fig. to see the final result. 
Whon finished, remove the transmitter 

lodule and ICH 

The radio receiver module can 
simply bo soldered into place on the 
display unit control beard Locate its 
antenna input (the pins ate Inbellnd 
оп its РСВ) and ensure that this pin 
Is dated to tho pad closest to the 
antenna pad towards the top of the 
control board. Chock that the receiver 
modulo is vertical and as cose to tho 
"nain board as possible before solder- 
ing all its pins 


LED board 

The exi jb le o sodor the SMD 
LEDs lor the display unit, which 
mto tho hoard coded 20107 114 (Fi 
Check it for delecta it and make the 
‘cannot cutouts I necessary. 

"While the LEDs are quite small, hey 
arenon hard o solder, The hardest part 
is potting hem all propery contre for 

Во LEDs aro 3.2 х 1mm 
(1206/3210 siz) but Ihe pads are 
Also lang enough foe 22 x 24mm 
(1210/3224 sien) LEDs, which may be 
available with higher powee/right 
perm 

Place the PCH down flat on a work- 
bench copper side up and install the 
yellow LEDs бем. There are six; five 
Arranged vertically in the middle 


Soldering the SMD LEDs 

Insta me LEDs one at a time, using the folowing steps: 

STEP 1: melt some solder orto one of he two pads (A). 

STEP 2 remove a LED trom the packaging by caretuly peeing back the clear plastic 
Tim. бету те cathode end, marked өп a smal dot (probably green, regardless of 
LED cor) 

STEP: pick up the LED by ts sides, using angled tweezers: 

STEP 4: росе near the pa where is to be Installed, with the green dot towards he 
Bottom or lett side ol he РСВ (as shown in he overlay diagram of Fg B) 

STEPS: holding the зовет iron in one hand and the tweezers in the other, melt he 
solder you pied ater whe carly 5а ne LED in piace along the PCB surlace 
‘using the tweezers (В) Stop heating the solder when i isin lace but waita second or 
моо remove the tweezers, owing the solder to cool and sold. 

STEP he LED ant quite centred or straight, walt а few seconds. then rhet the 
sec and gety move or rotate the LED using the teers. Repeat oni I's properly 
p 

STEP T: apply solder to the other pd (C), ensuring that iow fiy onto the LED pin 
wich on Dh end tace Of the “CN” tnat sts on. 

STEP wat a couple of seconds for that solder w cool. then add a small amount ot 
oral solder to the other pad ва tat reflow, та nit joint, AS you can 
же rom the photos, wth tome care. ts possible 0 ain Pe LEDS i net rows. 


and one in the cantre of the battery on h. Eventually wil i ff th 
mer lowers. ЕГЕТ 
fereokdeing bet SDs rhown nthe ofthe pada using peldat wick beue 
‘Since panei. ‘walling he LED. 
2h a a ete of he Reed switches 
аме! The вех job ito solder he seven 
Ec hs Sa VAN oP 
por bear. coded 207112. Chock it 
you mate T defects ейи procedi and et 
galling a LED backwards, ou can oul the corre cosy. 
remove by dare heating its Bend the reed ech lenda though 
c 807 лао from he las expel Tl 
ith trees and relly pulling up шыл be dome very erty catus 


a 
a 
a 
a 
a 
a 
a 
a 


E 


mmt ЕЛІТІП! 

grey red orange brown grey red black red brown 
brown red orange brown ‘brown red back red brown 
red red red brown теа red lack brown brown 
brown green red brown ‘brown green black brown brown 
brown Back red brown brown Back black brown brown 
‘orange white brown brown orange white black back brown 
теа red brown brown теа red back black brown 
Drown black brown Brown brown black black Баск brown. 
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pum 


top, with the display unit below it. 


glans capsule ін 
here the lends en 
applied tothe glass body via the 
сап easily break 

Tha best approach is to clamp the 
ledé with пове pliers, righi where 
thoy exit the glass capsule and the 
bend the lends down. without touch 
ng the glass body at all 

To do his, we usod Alizonics T2770 
stainless steel Dal-nose pliers, with 
"nm wide jaws If you use narrower 
liers, grab the lead lightly away from 
fhe capsule to bend them in the right 
place (ie, ämm from where they exit 
Tho capsule 

Bath eade must be ben 


in these 


so Surov Cur 


0-10mm above the PCB (any 


that all seven reed switches are the 
same height abore the PCB, 

You сап then Bt the баш rod LED 
tothe sensor unit control board This 


is not dire 
‘hove the LED's pads (see photos) 

"hend the LED's leads so tt, with 

и pushed fully up through Вю 

hale in the upper board, its leads go 

bert holes inthe lower 

board. Make sure they don't run too 

lose or they could short. The langer. 

Tenode) lad ust go through th 


towards the bottom of the board. 


in headers 


Now you can кип the lower and up- 
per boards of both unit, The first job 
fe o screw them tp ing two 
mm tapped spaces. Insert a 20mm 
Мэ machino screw through ihe two tup. 


a 15mm tapped өр 
thoend, Hold the spacer with ne 
pliers and turn the screw until tho 

the underside 


When finished, the screw wll pro 
я а ew millimetr from the end 
the spacers, Push tho through 
corresponding holes on the lowr 
ich scamw to hold the two boards 
фит. When fully tightonod, the 
ds are hold pario eo tho 
sot photo: 
Now punh a straightened length of 
ко diameter tinned copper wiro 
through one of the 12 holes at Ihe bot 
antil it won yo any further, For 
Ihe LED board, soldar tho wire 1û tha 


top and trim off the excess, For 
The roed switch board, cut the wire off 
fush with the upper PCB and solder 


î to the pod on thn undersido (if your 

ed witch bourd is double-sided with 

plated through holes, you can solder 
he pad on the top). 

Корош this for the othar 11 holos 


оп each board, 10 form 12-way pin 


jors. Thal dono, remove the nuts 
lding the boards together and 


separate them, then loosen the spacers 
Slightly so thal the screws rotate easily. 
You must also remove the right-most 

ved switch 


tached to that board and two to the 
LED board 


Testing the control boards 
Before completing he assembly i 


а good doa to tost the control boards 
fn at a time 

"To doso, connect a multimeter set to 
DC amps across the fusi-holder clips 
and then attach a power supply. If you 
havo bench supply. sot the outpul to 
БУ and the curent limit to 100mA. 
Otherwise you can ue a battery or 
another source of appropriate voltage. 

"Turn the power on and check the 
current flow. Aller s second or so It 
should drop below 50pA on Их way 
io 154A [depending on your meter, 
may read 00А), If you gel anything 
above 1mA, cut the power and check 
for faults, 

it's OK, install tha fosa and check 
let ЗУ regulator's output pin voll 
age relative to a convenient ground 
point Ii should be within a few percent 
‘f the expected figure, If that hocks 
out, cut the power and install the ICs 
{two forthe display unit. one for the 
sansor unit), orientated as shown in 
the overlay diagrams. Also plug the 

33MHe transmitter in, ав shown in 
Fig. 

‘You should now insert the jumper 
‘shunts for P and [P2 [see Table 1, 
published last month) to indicate the 
Correct battery/supply voltage for 
‘each board, 


‘Voltage reference adjustment 

‘oth boards need ап accurate Al 
reforence voltage (Ange). This ean be 
measured at testa posts ТРУ and TPZ 
However, tho ADC mcrenra divide 
is normally only powered briefly 
save battery power sosom extra steps 
tus be talon 

"The sensor unit олай th» af 
‘ence divider or 10secondsater pawor 
îs frst applied. The display шін does 
ih same but only if its wich contacts 
{Stare closed when power is applied. 
Thiscanboensilyachinedy shorting 
the wires soldered to CONS using an 
alligator clip ога blob of solder, 

For each uni, switch it on while 
monitoring the tet point voltage (TP 
arTP2 Adjust VRI/VR2 to get a read- 
ing very close to 2V (say ЧУ 

Iii takes longer than 30 seconds, 
the reference divider will switch off 
and the reading will suddenly change 
to be close to either OV or 3V. In this 
tase switch the power off and wait 
few seconde before turning it on 
again and finishing the adjustment 
procedure 
Pen both voltages havo been set 
өтеу, remove power and clear 
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PPT 


ШП 


the short between the loads чөөгө 
to CONS. 


Preparing the boxes 

The sensor unit requiros one small 
hole to be drilled in its case, for the 
antenna. Na position is shown in Fig 9. 
Tf you are using an external power 
supply or want to trickle change the 
battery уоп will also noed to make a 
hole forthe power connector (either 
the PCH-mount DC socket ora chassis 
connector), The cutout locations for 
these are also shown in Fig. 

‘The situation for the display unit is 
the same except but italsoneedsa hols 
Tor the momentary pushbutton and 
it has по provision for a PCBanount 

socket 

There isn't much room inside the 
display unit for th mar of tho push 
button switch. Iit s located as shown 
їп tho drilling template, the rear termi- 
nals end up close to the faseholder but 
should clear it, So be careful to dell 
the hole accurately 

"Опе option fora power inpu/charg- 
ing cnnnoctor is a 3.5mm jack socket 
and tho drilling template shows an 
appropriata location ta mount one. 
While these rent really өмі against 
moisture, the sterea switched type 


ant around the hole, should be able to 
handle bit of spray 

A small IP65 or 1P67-ratod chassis 
connector (eg, Jaycar PSO7H9) would 
bo much butter at keeping water out but 
itll need to have minimal intrusion 
into the casu in order to fit 


Onte the holos are drilloc, test that 
the components ft through properly. 
Enlarge them slightly with a tapered 
amor if necessary t's best to make 
To holes just large enough fora tight 
"i. You can then install and wire up 
Iho Towor boards, 


Putting them together 

Slip the lower boards into tho re- 
spotiv сағы and secure them with 
two sel-tapping screws, through the 
two lower mounting holes. For the 
Sensor unit, you can install a third 
Solf tapping screw in the uppar-right 
mounting hole (temporarily unplug 
the transmitter modulo 

"To fir the pushbutton for the dis 
play unit, fst remove the fuso. Thun. 
been the nut and washer fron the 
Totton and hold them onthe inside of 
the mounting hole Thread the button 
onto them fom the outside, then hold 
the nut with pliers while rotating the 
buttan clockwise. Do it up tight tn form 
ıa good seal and then solder the wires 
from CONS to its two tabs, 

We found the easiest way to do this 
‘was to rotate the button so that ts tabs 
‘were arranged vertically and then sol 
dor to the top tab, then undo it halfa 
turn and solder to the other tab before 
doing it back up half а turn again, for 
a tighu ft IF the tab are close 10 the 
metal parts of the fusehalder you can 
Use sal amount of neutral curs 
cane sealant to prevent contact. With 
the buton wired up, replace the fuse 

TF installing а power input/btter 
charging sucks in wither unit, solder 
Short lengths of wire ta the ip and 
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sleeve tabs and screw the other ends 
tightly into tho terminal block. Then 
secure the connector to the case Ithe 
хопто is not IPAS or ІРІ? red 
pply neutral сше silicone sealant 
around the hole whore possible lo 
provide a better seal 

The antennas ar soldered into lac 
next. First straighten the wires and 
cut both to a langth of 164mm., This is 
lose enough to qunrter-wavelengthi 
at азаМНг to give reasonable perfor- 
mance. Scrape the enamel off about 
5-10mm at one ond of each wire, 
around theentire circumference, using 
‘sharp hobby knife. 
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Feed about 15mm of the stipped 
end in through the hole n ea box 
amd use smal! pliers to bend toa right 
angle Pash e wire in further, so that 
this bent section ie against tha PCB 
fake and solder them o ach other 
Don't heat И for too Jong or the wire 
mild melt the paste x (it should 
tly take a fv seconds for olde to 
acer to the copper wie) 

With bath ontemnae soldered in 
placo, bent the sensor unit's amenna 
fo thi ir sticka аларын up with he. 
te lying lat on ts back, The display 
nir amenna le aR as ls 

"Toreduce thechances eye injury 


ачпай plastic wire joiner (or another 
‘small, smooth plastic object such asa 
sphere with a hole drilled in 1) must 
be glued to the end ofeach antenna. 
Fil ho wira joiner with hot-melt gluo 
‘or heutral-cure silicone sealant and 
push it over the ond of the antenna, 
Bo this for both units and ance the 
adhesive has sot, trim off any which 
has lakes out 

N's also а good idea to seal the an- 
tunna hole on the inside of the case to 
prevent moisture ingress 

Ifyou are going to powereitherunit 
with а battary, install it now. Then ft 
the upper boards by carefully lining 
vach pin header up with the socket 
on tho appropriate lower board and 
pushing the upper board down into 
place. The upper reed switch board 
1s fitted to the lower board with the 
small, horizontal transmittor module 
‘while the LED board goes on the dis- 
Play unit which has the lager, vorti- 
ally mounted receiver module on the 
righthand sido, 

‘Pushdownonandtighton themount- 
ing screws tthe tap (опе for the sen- 
sar unit, two for the display unit The 
Scrow threads pass through a hole in 
the lower hoard and into the plastic 
bushes moulded into the bottom of. 
the case E you don't іші tho thread 
gripping thon tho screw may bo mis- 
aligned, 

Chock that the upper boards are 
parallel with the bases before screwing 
the lids in place, 


Testing 

Apply power to the sensor uni 
then wave the magnet close to its e 
switcha (without touching them). 
"The red LED should light each time n 
ood switch closes (this may result in 
a saft click) 

TF it doesn't work, laoson the screw 
on the upper board and pull it out us- 
ng pliers (or slide a thin item under 
theadgeand pry itp): Romove the up- 
per hoard and check that its pin header 
‘was properly connected: itn, tho fault 
is likely оп the lower (contral) board. 

Assuming tho sansar unit works, 
apply power to the display unit and 
pros its pushbutton. One or tiwo LEDs 
SF tho battery level moter should light 
up. Inot. remove tha uppor board and 
check the pin header alignment and 
Tor faults in the control board. I's also 
possible that one oF more LEDs have 
been installed backwards, 

Now with both units powered up, 
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separate them by ome stre or moro 
"ad move the magnet over the ewd 
switches, The corresponding rudder 
position LEDs should ight up. Ifthe 
units are ton close together, the wire- 
less link won't work because the input 
stage of the receiver unit overloads. 

‘Once you rosatishod that everything 
ls working properly. hold down thn 
display units pushbutton fora second 
or so to fum Ной, 


Installation 

A photo on the following page 
shows how wo installed the sensor 
‘unit in aur test oat. s set up so har 
the magnet hanging from the ruddar 
апа is centred on the raed switches 
and swoops Irom the first to (he let 
as tho rudder is moved aver Its fll 
angular range. 

"The dimensions of the horizontal 
arm usod in our installation are shown 
in Fig 11. Welniilly attached нева 
sor unit, arm and magnet using foam- 
cored double-sided tape, to chock that 
the positioning was all correct before 
making a more permanent installation 
We suggest that you da the samo, in 
fact this tape can give а surprisingly 
strang bond and may be suitable for 
the final installation, If not, a strong 
өроху such as TB Wald can bo used to 
hold the nem to ho rudder shaft once 
the alignment is correct. 

‘Since different boats wil vary in 
terms of their rudder angle, bearing 
siza and so on, vou will nood to moas- 
tur yours and make adjustments tothe 
dimensions. H your rudder arm has a 
larger swsep angle (this ono has a fall 
sweep af about around 60°), mount 
the sensor unit closer to the shaft and 
shorten the arm. I it hos a smaller. 
sweep angle, mount it further away 

lengthen tho arm. Tho iden is 10 
ensure that tho magnet is aver one of 
the on wachen at full lack. 

"The sensor unit can be mounted at 
any position around the rudder shaft 
Dut i should be orientated so that а 
Tine drawn through the contral rend 
switch would pass through the centre 
ft the rudder shaft 

"Tbe arm's vertical offset should 
re selected vo that the magnet is just 
above the top ofthe sensor anit id, IT 
Thor's too much ofa дар botween the 
‘magnet and the d, tho reed switche 
ımay not operate reliably due toa low 
magnetic Beld strength. 

"The magnot is a type designed spo- 
cifically for triggering roed switches 
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Fig0: repeated from last month's article, this diagram shows how the 
sensor unit is arranged I's mounted on a platform and is activated by а 
‘magnet on the underside of ап arm that's attached tothe rudder shal 


EAL eH We жшоммзвн mares 
Fi: the arm that's used to attach the magnet to the rudder shalt can be 
% 
toma yor paar Installation We secured the maga asendis а 
doubled adhesive tape buta чөп; ep cive cauld alao 


and we found that this works much what wo needed. You may be able to 

bettar than other magnets, even the Пай a standard bracket to suit your 

strong rare-earth typos needs but otherwise, cul a pieco of 
You may find it necessary initially | aluminium tosizewilha hacksaw, Bo. 

to insert a shim between the arm and its edges clean and bond itin a vi 

‘magnet to adjust its height and get the 

init's sponse jos right, Or depend- Range 


ing on the material your crank arm 19 As stated last month, tho reliable 
made from, you may be able ta bond operating range for these units is at 
ita make adjustments feast 20m. We bave confirmed that this 


We used a curtain bracket for our figure is realistic on a boat, With our 
cranked arm which happened ta have installation, the receiver not only oper 
dimensions that were pretty clase to atas anywhere on the boat but it also 


КО 


‘This view shows the completed display unit mounted inthe wheelhouse 
arre power boat. The indicator LEDs are very bright, even in daylight 


works on boats berthed alongside. This 
is using the whip antennas described 
hero. ven with hn sensor unit insido 
an enclosed Tazaree compartment 

If you need more range, you can 
run a coaxial cable e an antenna 
installed outside the compartment. 
‘The simplest method is to install а 
chassis-mount RCA connector in place 
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of the antenna wire, with the inner 
‘pin soldered in place of tho PCB stake 


and its metal tab wired to the adjacent 
round pad (not normally used), You 
am then rum a ce table 10 the 


external а34МНг antenna. 
Using it 
Айг you switch the display unir 


оп, it will show the rudder position 
pace it is changed by moving the 
Wheel (le, when a ood switch clases}. 
To change the LED brightness, tap tho 
pushbutton. It will cycle through tho. 
throe possi settings. When you are 
finished, switch the display unit off 
by holding down the pushbutton for 
d second ог so. If you forget, it will 
Switch itself off aftur abont 15 minutes 
Gf Inactivity Пе, if no valid packets 
received 

While the display unit is portable 
so that it can be carried betwen holm 
positions, iis probably a good idea to 
instali some kind f racket which can 
hold tin place while you ate steering. 


Power loss 

I tho transmitter unit loses power, 
sg, when the battery is changed, will 
crate a now unique identifier, Unless 
the display unit is also rest, it will 
ignore transmissions with the new 
identifier as thoy do not match that 
stored in its memary In this case, you 
must remove powerr fram the display 
"init (eg, by taking the battery out and 
putting it back in) and then f should 
Work normally again. к 
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An incredible CD with over 1000 classic projects. 
from the pages of Scientific American. N 
covering every field of science. ii 


Arguably THE most IMPORTANT collectio 
of scientific projects ever put together! 

This is version 4, Super Science Fai 

from the pages of American 
As well as specific project material, the CDs 
contain hints and tips by experienced a 
scientists, details on building 
science apparatus, a large 
database of chemicals and 
so much more. 


“A must for every science student, 
science teacher, science lab . . . or simply 
for those with an enquiring mind . . 7 


THE LATEST 


SCIENTIFIC 
AMERICAN 


m 
ita 
(opi tark fo suo vw phenomena» Discover how pans grow nov rav « 
Do strange experiments tn sound «Use ol wre 10 study he crystal structure 
te м рну DNA In your М 


arab те тош» 

Study . Conch 
fd нан. муе yes ot 
s jing cate syst Detect me 
and nervous system Use 

he mibolum oan ist...» 


an many, many more ct 
See the V2 review in SILICON CHIP, October 2004. . . or read on line at siliconchip.com.au 
This is the ALL-NEW Version 4... It's even BETTER! 


HERE'S HOW TO ORDER YOUR COPY: 


m rem nnmis пшн о грунт 
[c ott us (СІ) voeem suc. тугы илдан unas ge T) Sumann 
Piers" AEBN aes ran em E px OL p 


Pina ham your ét card Wn. Do gl ne үш ram, ees, pan oral eta * тш wb ramps qued ornatos 


There's also a handy order form inside this issue. 


Exclusive in SILICON 
Australia to: CHIP siliconchip.com.au 


Review by Nicholas Vinen 


We've looked at 3D printers in the past but this one is different 
you can buy it right now and have it up and running an 

hour or two after it arrives. You can design objects with 3D 
CAD software and then watch as they’re turned into “the real 
thing” before your very eyes! 


3D 


They ar 


that they're way out of mack, Nor are trick to И 

they the monsters of yesterday Once the print 
Recently we wera given the oppor. — you just feed th 

tunity to evaluate a desktopaized 3D software, press th 


printers have come a lon 
Way in the lst Tow yene 
ê thoy so expensive п 


printed vitho 
On the othor h 


h as knobs, gears and so 
ily and then 


distorting 


лу designed for p 
ac kloshi in ta al, 
The maximum obi 


Recognise t Is the 3D print 


ABS plastic, done by th 
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to it) would tak 


many АВ plastic 
hall so T 


3 right but im this cane its 
BD printer at right 


and we smitrilo Butadiene 
Styrene (ABS) plastic ts used as the 
medium and when this handens, 


andar 
Я 
be availa 
Just to that thi 
practical u of it 
ралами printed on another dent 
ринин (You can print а se ої span 
parts in case ono of thom bronka), 
arm which bende 10 trigger a micro: 
witch, demonstrating the (ahem) 
dee ofthe printer 
While tho printer dows most of tho 
work to produca 20 object 
ome manual work to compiuta hm, 
Tust how much 
depands an tho ahap 
and poetically ho 
overhanging wot 
This ls because the printar can't 
deposit plastic in midair: tho liu 
plastic would distart with nothin 
ром М, So where there ls a hole 
tr overhang, tis automatically ld 
with a sparse plastic lattice. This 1 
роп tho plastic 
dene than th 
o can be broken or 


molime adjacent areas req 

anding or fling to clean them up 
hese we n removed. 
Similarly, t jet in built 
on a plastic platform (which ensures a 
Tuval bas fr tho objet, regardan 


the smoothness ofthe actual pl 
which must be орала fom 
Is finished. This i usually prety 
hot very solid and it is perfectly it 
on you get а utility knife blade 
to nicu thom apart, — ` 
Software 


юп в 


produced by many SD CAD (computer 
Aided design) packages 
For the printer to da ив job, the 30 
models) must be converte 10 serie 
of ihin horizontal slices (with a thick 
ness defined by the print resolution). 
Those slices are shaped hy the motion 
of tho x and y-axes In combination 
with а motar іп the print hond on 
trolling the rat at which the plas 
ament is extruded. Once the slice is 
complete, the printing platform moves. 
one stop lower and the printing ће 
next layer bogin. 
The stops required to convert a 3D. 
an and to define tho 
nis and extruder can. 


ler or overhange as th 
intor eat simply борні plantio 
Fito thin aie. Even or simplo solid 
iterna, lining th cuter boundaries 
chon before ling the fora 
lly. Each Tayar i built up with 
‘fret oration than he yer 
Below for maximum strength 
Такы this al hidan om you 
ао soa 
Works this ll out (although watching 
the printer work qula fascinating 
The PC sofware wbich accompa 
dae thla printer excl yan 
nd ту о use, Onco the printer lw 
irate all you rally ned to do i 
import Iw TL Ms), ht V lay thom 
o he print platform ond thon ll 
TL to start, Onco the o ar been pro- 
Com and ent oth rite an 
p ihe printinp platform and шо the 
пішін По an operating Verte 
ао belor prcendi to print 
There ага nome мейізді which 
onto I process of convening tho 
Мади 1o ces, сш you tod la 
twauk И foe your particule applica- 
Чоп. For example, you can se the 
maximum angle of overhang before 
Supporting “айо” isu alow 
it Wo generally Tet th printer at e 
dala! settings as hos seemed to 
work quite wal 


Operating details 

All three axes are controlled with 
stepper motors For the хам the nor 
že moves нА о-н along a channel 
at ibe top ofthe printen For the yanis 
the printing platform a moved in and 
"ti ron to mek For the аме Не 
lator elf тікі amd lowered, 


‘The aD print 
be secure 
bate by 
Paint supplied 
Sim the ua or 
an be printed 
por 
base secured to 
the machines. 
baseplate. 
Ne found à 


tho nozzle, which iat fixad ght 
The axes ato automatically ^r 
rond by the prster, untag Sterna 
оо which activate when 
IE тейин tha and of ie teed alang 
ш ахи. The printer runs the epper 
rough their fl ange before 

at Kean ro oach axis 
Thay are controlled s0 accurately 
thar can then run for hour without 
tv oresero thom; rines relativo 
positioning for the etie print Job: 
жк hend cona a hent: 
id e connected to hs printer wit 
"ron cablo, The hater maintain» 
the nozzle wt 200°C during operan, 
malting he ABS paste ишн! that 
upto usingan пет! molor, Tho 
mne 
Ad control ест tf 
Wes kenn hot nonada 

Ту adjusting the motor sped, the 
printer can contral th ratu at whlch 
Plastic мл This в important 
fot only Lene i noes йй 
M'a иот. rale doponding on tha 
Printing resolution б аһ ninco some 
Seca requiro thu mosala to be ied 
And re-postoned pariodically and 
the exon ia temporarily halad as 
idom se. 


The 175mm diameter plantio 
flament ihat the extruder consumes 
comes olf a roel оп the sido of the 
Printer. Thore is second small motor 
mounted just above the el which 
fends the foment to he print head 
Tho way it doos this is quite ingen- 
Jous, The plastic travels from the reel, 
up through a hole in a flexible plastic 
arm and then through а clear tube to 
the print head. As the hoad pulls the 
flament im. this causes the clea outer 
tube to prose down on the lever ar at 
the other end of the tube, triggering а 


rmcroswitch which fonds mono plastic 
ороген! and yo vlov ho pressum 
‘this arm 

This prior generates a fairly strong 
aroma of hot plastic while tis operat 
їп so И probably n good idon to run 
ina well-ventilated ага, away from 
whore propin are working, In torme of 
maiso, It clearly audible whon print 
Ing but not ton distracting, Ax well ux 
motor olun, thv fan n the print hond 
ds quits audible, 


Printing platform 
printing platform ix quite 
rial to the operation of this printer 
something nf à parades. Th 
‘laste iust stick 
dor o weld deformation in tho ob- 
Joct boing printed but it oan't stick too 
Well ar li would bo too hard to romov 
when tho printer is ined (and doing. 
so might damage tho platform and/or 
thw object 
solve this, tho printurcomes with 
ajarotgroen ех paint The ABS plas 
"lc sticks the paint well but the paint 
layer ia quito thin and sible o the 
ject can still һе removed, Some of 
th paint usually pouls off along with 
Пк must be frequently reapplied. 
A much butter solution, ace 
to the distributora, la to р a action 
of perforated prototyping boun [perf 
board) to the printing platorm with 
amali bulldog lips. I'a then quite easy 
move the printed objects and it 
' ав much maintenance; 
med this method. (Ob 
ously you can also easily unelip the 
perf board if you need to remove It; а 
Toss mosey procedure than repainting 
the platform) 
You can also use a specific type of 
masking tape ОМ brand Thi is men- 
tioned in the manual but we didn't try 
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Ging down to 
the nuts and bots 
hese actually 
Wark, the internal 
lind external, 
threads mesh 
perfectly and 
ould even be used 
ina non-eritical 
application. 
th 


Separated lom 
ase plate 


it-since the por Бом solution worked 
quite wall. 

Tho platform can be removed fram 
the printer by removing two screws. 
This is necessary aller printing ша 
Totes paint, since it can take quite a 
bit of forev lo remove objects printed 
оп the paint and doing this could 
бое upset tho printer: 


Platform heating 

Another deus with the platform is 
that it must bo heated, ПИ weren't 
the deposited plastic would zool too 
rapidly and the resulting object would 
be badly distorted and poorly formed. 

This is most critical with arger 
‘objects since they take Jonger to print 
and their corners аге Further from the 
platform heater n the middle ofthe 
Platform 

‘We found thls to be the single biggest 
challenge when printing objec with 
largo footprints I the comers ІШ o 
the platform dueto uneven contraction. 
ofthe cooling plastic the object being 
printed can distort 

The solution is to design tha object 
wlth Чин" or risers оп the bottom, 
o HR It up so that even i the plastic 
in the corners distorts, the distortion 
only affects tho “scaffolding of plastic 
Below tha object and dorem distort the 
object itself This helps whether the 
Teet are part of tho final object or are 

igned to be removed later 
The bottom lineis that larger object 
must bo designed with the limitations 
the plastic material in mind if thay 


silconchip.com au 


are to bo printed flawlessly 


Set-up and calibration 

This 3D printer doesn't need much 
inthe way of calibration: it is calibrat 
td before being sent out and It tends 
то retain its configuration well during 
transport 

TE you want its output to be exact 
thors are some additional calibration 
stops in the manual. 

Som assembly is required when 
the printer а delivered, t comes іш 
— ХУ rig, the 
printing platform, the print head, the 
Plastic fond mechanism and the sl 
find holder assembly. 

‘Putting thes pcs together ls fairly 
asy sd takes shout fiona ton 
The parts are held together with hex 
Ind screws (Allen keys provided), 

The critical partis getting tho print 
ing platform level and calibrating tha 
тошо height. To do this properly 1% 
necessary to remove the part af the X- 
ng which holds the platform and 
hangs how ite held in place. This 
procedure is detailed in the manual, 
ncn irs complete, the platform can 
beattached and it can then bo leveled 
with the ald of a compute, 

The fist thing to do is use the 
computer to command the platform to 
move towards етиялй in smaller and 
smaller increments util there js just 
tmm spacing between thom, This is 
how printing dart өмі s0 the printer 
tied to be able to move tha plati 
tothe сте еди each time. 


Once the platform height has boen 
sot correctly, tho nozzle s thon ited 


ip slightly and moved into асі corner 
of tho platform in tum. By observing 
haw the clearance changes, you can 


soo whether he platform is level andit 
not, adjast the crews holding it: As it 
is moved closer aleve, the clearance 
can he reduced, Eventually tho nozzle 
will "hover" just above the printing 
platform as И moves around and then 
You Know it is perfoctly level and s0 
“ев can be printed accurately 

Tho printer i then ready for use. 
As foe maintenance, itis occasionally 
mecnssary fo clean any plastic off th 
print nozzle which may have stuck to 
Mbut it dovsn'tappear necessary to do 
any periodic сан (although 
this may bo wena in tho long term). 


Power supply & accessories 

The version of the printer we ro- 
ceived for review ha ree separa 
power supplies but in Ве latest vor 
Жоп (boing sad now) thls has bees 
тейисей o two. 

The large "brick" type supply 
provides 20V al 11A, tor driving te 
motors and hosters, A separate ЗУ 
supply drives he moor which funds 
the flament to the print head. The 
printer we reviewed had n second SV 
Supply for the printer's electrons bur 
"lie has now been combined with the 
aer donde power supply. A USA 
Cable le supplied for connection tothe 
oet computer 

А large range of accessors is 
provided, including practically ov 
fing you end to e he printer, 

ition to he prine and he 

mentioned above, you get 

‘Allen keys and spare machino 
sts (отнет ирада calibrat 
dng the printer and for moving 
mala the platform). 

+ One 700g eal of ABS plastic 

2 Knife an side cuers (or moving 
suppor components of printed 
obs) 

+ поли, sloves, spatula, paint 


* Instruction manual, 
Consumables 
The ABS plastic tho printer uses 


comes on а 700g reel. AL the time af 
printing. replacement reels cost $70 
plus GST. 

А 700g reel lastsa long time you сап 
print soros if not hundreds of objects 
With a single oo! (depending on their 

wand density). Wa did't evon use 


a quarter of a reol during our testing 
which was fairly extensive, 

As mentioned earlier, reels of 
coloured plastic are coming soon 
although each objet will hava to be 
printed in а solid colour 

With the test version of thu sof 
ware, it i naw alsa possible to print 
Using a biodegradable plastic made 
"om corn. Elis plasti ls being used 
the nozzle tumperaturo is reduced 
since it has a lower melting point 


Uses. 

One obvious oloctronic-thamed use 
for this printer isto produce bespoke 
Knobs, mounting hardwaro. extension 
shafts, bezels and so on. Ti could be 
‘useful for producing Пот foe rapid 
prototyping and also for those who 
restore oldar equipment (eg vintage 
radios) where replacement parts may 
not bo available. 

With some careful design И may 
evon be possible to make small pro- 
tolype enclosures and other compo. 
nents, for prototype evaluation. rs 
goad to beabletochock that everything 
fs going to fit before ordering a large 
production run. 

Tt could also be used to produce 
gears, gearboxes, arms, lovers and so 
Оп for robots от robotic vehicles. The 
ABS plastic is both light and tough so. 
gears mado from it should be able to 
transmit a fale bit of power (although 
there will obviously be limits), 

Another possible use is lo make 
carriages and miniatures for model 
railroads. Ideni апу modelmaking 
exercise would benefit from the abil 
йу fo make custom shape parts and 
perhapsevon entire miniature models. 

‘And yet another which springs to 
mind is in marketing and presenta 
tions: imagino. or example, Ве impart 
of an architectural fem presenting 
"heir building design to clients — and 
than handing each client an accurate 
detailed, scale model of that design! 

Dr perhaps a product designer doing 
the same with a now product which 
the client can actually fee, turn upside 
down, look into and so on. 

"The possibilities are endless and 
the costs of production are minimised. 

Having seen the miscommunication 
with offshore manufacturers (espe 
cially where language Is concemed!) 
1:1 model could be somt with the 
order, saying it should lok ik this! 
They d have to make sum the shod 
product wasn't produced entirely in 


ЕС 


ABS white. though! (Don't laugh. downloaded froma fee website called 
кезімен ors!) Thingleverse (www thingievers cum] 

and this isa good place to got example 
Conclusion тода and tec what is possible with 


While this icon intriguing product mD printer 
and вагу ha many uses. aD print 

ings he sort ol thing hat yo ган Price & availability 
take оп lil. There {a'a learning The UP! 3D printer sols in Australia 
curve to operating И you are lo gat for 3832 plus GST and comes witha 
Consistently gond results, Fortunately, 12 month warrants For mare informa 
Intellaca amd 3D Printing Systems Hon contact Intellecta al supparit 
havethetnowledgeundexperiencets ifllectanet or call (00) 8361 8288 
Мр those new ta 30 prising gum (Баш Australi Visit their өніміне 
[r^ ntl in New Zealand 
‘We wer impressed by tho quality contact 3D Printing System on (05) 
ofthe engineering hn this unit andthe 201 4205 (Auckland) or printing 
thought pur Into the hardware and шшш 

software. Ie quite mesmerising t9 Youcan also visit Мирзр 
ce ID object thal you шн делна deem wore you can veo Vidoes 
/// Ä 
Many of the objects we printed printed objects and evon deva а 
during our evaluation perio were sample (mention р е 


Printing 3D chocolate 
would that be to your taste? 


As hie review vas teing 
сборна a nowo release 
зората wich ges 30 
pening а hcl new aur 
теши 
Me absolutely noting 
de ino macrina und 
тойы кету terest 
ing enough ааа ые 
ie al very much i 
ево researchers 
Photo: EPR Ane eme o Ester 
(UK) have produced a 30 
Printer whch uses choclate as s medium, raher Ian та (rn he case ot 
терге reviewed, rase 
Spek ret aro reported 1o be very өксігі abet he 2D Chocolate 
Polar апа have ашау slated making ae ren poting el hands 
л оге. “magine а customer comin a your sop selecting a design on 
Жалы or binging n er own — and walking ot wit har бошу 
Shas sad one 
"Operation quie тиг the printer reviewed, n mat he 30 паре в buit 
up ayar by ayer The my 
paneto perine emperane ча 
ам to pt the ары o 
choco and hen mate t 
harden enough or me пан 
ferto frst of al anach bu 
фм ас пропало па 
prd 
атома рода dia 
printer media have been 
Wied m 2010 researcher P 
sime итеу а Com X 
(USA) used Voti toads < 4 
Seta rk na О ner Scene! by Christopher MacManusiCNET 


у 
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Circuit Wizard software 


inacost-effective solution 

for electronics educe 

tine because it combines 

important processes of 

ev design, PCB dex 

Simulation and CAD. 

Tools are provided to = 

supp 


* 


and mic an be used in the dı 
Students can design and simulate а clrcult with 
world components, prototype with breadboard d 
real schematic, export to а РСВ and prog que 
GENIE chips in both Aowchart and BASIC pr — 
language. The circait can then be engraved on a Roland 
milling machine and placed in a housing that tho stud 
immy have designed in à CAD package 


d professional versions 


with customisable component library (500 


‘Standard, 1500 components Professional 
troller support [Education version only] 
ANSI and DIN symbol 
instruments (4 Standard, 7 Professional) 


ment and pin hints 


[S George St. Tetrion, SA 5! 
[ft (00) c5! 6s Fant: (06) G5 at 
Wetste: мен g enn 


New PIC MCUs and dsPIC DSCs 


Microchip has announced а new series of 16-bit PIC 
microcontrollers and dsPIC Digital Signal Controllers tha: 
ring advanced control to cost sensitl 

and motorcontrol designs. The new devi 


‘ost, sensorless motor-control designs with suppe 
Wida range of ol це 

on-chip Charge Time More 
bit Anslog to-Digial Converter (ADC 
sensor applications and mT 


LM са 


like a 
GOOSE? 

Hands up I you have ever sent an ema witha tac 
Micrasoft Outook- and forgotten to anach е attachment 

Look at al those hands... don you feel аа goose! Now it 
need never happen again wis "teach designed to d0 
ола thing well = and that to warn you if you К 

‘Adm, othar emaii applications wil do (15 for you — but 
not Outlook This works with Outlook 2007 and 2010 and өзі 
Outlook plug-in developed using етот от VSTO technology. 

CatchAich allows you fo specify Ве Keywords you use when. 
you attach a Пето an ema ids any of hese keywords when 
You click the "send" button and ert are n 
Tecevea warning 

its avalable a Yee” download which nags you unti you 
buy a licence a just £1.95 

тую yoursel at www. calehattach com 


CR123A Lithium-Ion battery & charger 


D 
CRI23A batteries are commonly used in LED torches 
and many cameras but the replacements are expensive. 
Now lavear Electronics have a rechargeable option with 

lithium-ion CRI22A battery and matching charger, 


se with plugpack supply and cigarette lighter cable. 
pally. Li Jon batteries havea nominal voltage of3.7V 
SICRI23 buttery can dam- 


d cameras = but 
ior load, making 


\Jayear 

PO ox 107. enen NSW 2116 

order Tet: 1500 072 858 Far (2) 58523188 
Website: wen iayew.com.a0 
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Last month, we discussed the Hotpoint 
Bandmaster J35DE in general terms. This 
month, we describe how it was restored 
to its original performance. The only 
instrument required was an inexpensive 
digital multimeter and the same general 
ideas can be applied to most vintage sets. 


ANY OF THE ARTICLES on restoreitoits 


1 standard of op 


Inte radios in these columns eration. And while some people might 
give some af the details of restoration simply tum the ston and hope fr the 
but rarely would a set which looks best that isnot likely tobe successful 
potuntially good om initial inspection in many cases 

Turn out to require so much work lo Те starting point with this set was 


the power cord twas originally Вей 
witk a wim ieai conductor power lex 
Which is not deemed safe ине day 
Seele when a 60-year old power 
former is being usad. n might be 
Ok for the present but that cannot be 
ted 
Accordingly, а 3-conductor Пок 
жае Sted, with the chassis coreclly 
— mains өмїһ for slay 
«Бога with an (РОВ calo gland and 
the green earth wire terminated i 
the chassis with erimped lug 
x Лоса This works well 
bean approved method when comes 
t0 anchoring mains cords, 
urement of the primary ofthe power. 
transformer. Measured via the power 
pins it was about 500 and from 

log pins tothe chassis И was a 
amber of megoh. So that was 
OK butte aet hasa double-pole rotary 
power switch operated by one of the 
front-panel knobs and it seemed very 
"ed Turing the switch backwards 
and forwards produced an occasional 
бето the meter bu not tho original 
San reading So it had to be replaced 
bot obtaining the same switch was 
impos 

А used switch potentiometer with 
a double-pole swith rated at 24VAC 
2А was found and find as a теріге 
ment butt Бай was ton short. Thi 
was extended using a short section 
"f shaf from another pot. They wer 
joined using threaded bush from ye 
another pol the whole lot being glued 
{outer with JB Weld epoxy adhesi 

Terminating wires 1o the switch was 
yet another bundle. The solder tags an 
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"be switch pot are of thin sheet metal 
and not designed 1o take the strain 
OF IT wires with mains insulation 
For this reason, tho mains wiros were 
extended with flexible hook-up wire 
Which was in turn covered with thick 
plastic tubing 

Fortunately, the original volume 
control, which ls separate from the 


power switch, was qula usable 
Then we come to tho valves, Anat 
sol tendency among those new to madia, 
resiontton wto pullout thevalvorund 
wipe away tho dust апд grime but this 
to clon ай the label marking, Th 
hos do you dent thom Poth 
падая to top cap. sa 
my lo mix ther up. 
зю pulling any valves out of 
пса doa quickdingam show 
Ing tho Inca ton of oach vale and t 
typ Then put a stickar an th bse ot 
cach va and Jobel ea well 
Turning iho мифи ириде down ls 
оойт hazard лави! needs a rear 


support оор И from resting an ann of 
ho IP transformers, A length ol anglo 
rocker bolted to the hack ofthe ch 
provided the necessary sup 
Thon wo could havea 
9 the components underneath, Оп 
manufacturer produced paper capaci 
tors in u black plastic which melt at 
soldering temperatum. Servicemoo in 
Tho 1950 eft to them asthe "black 
death" R was expeetod that most of 
these would be Tonks. Surprisingly 
though, most of the capacitor were 
(OK, boih with төрені te leakage and 
саримс, except for a couple whero 
tho ends broke off when the multime- 


er was connected! 

Ultimately though, most 
capacitors wore replaced with modern 
metallis polyester typos (gruoncapr. 
wtc) as the leads of tho originals were 
so fragile, 

The resistors were carbon comp 
(Чоп, most about Запит long nd Omm 
diameter, and ware probably rie 
al TW dissipation. Measurement 
Showed that most of the resistors were 
high їп value, some by a factor of two 
їо опе but the 3230 V4 cathode resi 
tor and tho 50N resistor for tbe back 
hias circuit measured both ve 
to thoir marked values, They appeared 
to be wirewound type 


Electrolytic capacitors 


Electrolytic capacitors in old valve 


silconchjocomau 


2 


These faulty parts all had o e replaced in the old Hotpoint Bandmaster radio. 
Most are capacitors but there ar also quite а few resistors, a couple of dial 
amps and the С miser valve 


wios usually have а bigh lage oit 
ol they have dried out and have low 
apacilance. SH, replacement am 
available from a number of suppers, 

Tn this particular cave, tho у and 
bu capacitors wero salvages 

junk box and roformed uing 
песн capacitor tester described 
in the August and Septembre 2010 iv- 
sues of Scan Chr. 

Resistance chocks of tho power 
transformer high-tonston secondary 
and heater windings and the two 
windings in each of the two IF tate 
Toners gave tho expected rondings, 
being 4000 for the HT, a low value 
forthe heater winding [ince the valve 
heaters are all їп parallel) and about 
1O0 for the IFs 


Tho bod 
primary checked out at about 300 
and tho secondary (tuned winding) at 
"bout 40, The BC oscillator primary 
and secondary both measured about 
"he same as the lator, Initially. tho 
shortwave coils were not check 


Disintegrating wiring 

A wiro was removed from the Lu 
filter capacitor justto chock for shorts 
and ite Insulation disintegrated justas 
the wire was moved. Quito a number 
‘ofother wires in the cheats looked as 
though thoy would do tho sn 

So, the big decision had to be mado: 
Wasit worth refurbishing the setto tho 
point whore it would be reliable and 
Perform as it did originally? Having 


posed wirw mde and then le 


росою ths far, oro could still be 
"hor faults, For examplo tho tuning 
‘Hugs in ho IF transformors might not 
‘work, the rotary switch Tur BC/SW 
тісін could be Intermittent and. 
It goon on. 

in al those cus tho answor ix as 
follows: И you aro prepared to spen 
thu money on compoanta and hours 
of fairly skilled work with à solde 
ng iron, а nmel and Tong nose 
рөт, and you rogard tho project e 
фы, thon И i» worthwhile. 

Components Improved greatly in 
tho 1050s and many of tho younger 
radios that come up for refurbishment 
would not have ne many fus this 
Hotpolnt, Hopefully, your ser would 
mot ow ө much work 

A утта! tip: whos working on 
a fll that roquitos many hours of 
concentration, don't continue for more 
than ons or two hours without a rest. It 
is very easy to make a mistake which 
could be hard to find ltr. 

Tn this set, many ofthe 
were soldered di 
during manufacture. A larga soldlering 
iron Would be roquired to undo tho 
original connections. The way around 
this is to cut tho wire close to the com: 
ponent aer which a now component 
тап be connected to the stub with N 
normal soldering iron. 

Modern components are almost 
always smallor than vintage parts of 
tha same voltage rating (in the case of 
capacitors) and power dissipation пі 
ing (inthe case f resistors), So there ie 
a temptation 1o orminate tho leads in 


o suwon 


places different to the original. Don't 
Чо this, Thora аға ofon casan whore, 
for example, а different warth tarmi- 
nation point could Томі to instability, 
Tho original Чоне of thw radio 
would no doubt have spent a lot of 
time determining the bes componunt 
аптеки рош. 

Tho daa wiring oom presented 
ol probin, Thore woro canes wh 
a wiro with damaged insulation war 
hound up with other wires which 
appeared OK, In those cases, И wan 
Чомой o lea vo tho bad wire în ple 
Ad fust cut olf the d, Binding 
new wine Into the loom risked further 
disturbing the crumbling Insulation 
во we ted 10 disturb И as Title o 
posible 


Keeping ito 

Many restorers want to boop 
radin looking n original as posto 
tn this cas, we let the orignal Hoc 
уне ltor capacitors in place that 
the top the choi looked the same. 
However t was Just not prea 10 
make the inside of the chasis look 
original since most ofthe components 
Have to he терме n relatively 
amall space 

No douh the purists would te 
aghast but taking the purist approach 
andali fra rest that no-one will ae 
În particular, as shown on page 90 of 
las month's eso, tha Hotpoint chas 
sis has screening pane! underneath 
which prevents vou seeing inside un- 


With the passage of 60 years, Шеге 
aro changes to the circuitry of the 
Hotpoint which could be made to 
improve performance. However, we 
have rested these temptations forthe 
moment and adhered to the original 
circu except far some modifications 
To the output transformer connaction 
(the original cireult alowed the high 
tension to romain on the sereen of the 
БУНСТ output valvo when the speaker 
table was unpluggd--ene last month's 
мнв) 

Incidentally, one reader emailed to 
say that there wasn't any esl fault 
"inco tho circuit shown on page 94 
Clearly showed a plug with inbuilt 
JT Tink. What he hadn't malin was 
that had redrawn tho circult (aso 
mentioned in last month's article) tn 
Incorporate и modification. Porhapa 
Trout have emphasised that рон 

Having replaced all the doubtful 
ports thoro comes the спіса) time о. 
apply malna power. Mensur fram tha 
high-tnson Iino to ground to make 
sure that here e high папою and 
tls from рїп 3 to pin 4 of tho СУСТ 
To make sure that ha primary of the 
ртка tranaformor i Intact, The 
Haier should тини а Гон hundred 
‘hin, Ol, course the abovementioned 
‘speak plug should be In place, 

Phic tho coasts on the bench so 
that tho valvos can bo viewed. Switch 
the power on but have vour hand on 
the mains outlet switch In case any 
thing shows datos Check the valvon, 
With most typen the cathode wili glow 
a dull vd. 

With the Hotpoint, ure wore no 
reworks and the cathodes were all 
‘expect Tho homar element о 
ХОТ protruded out of tho суйп. 
cal cathode by about man Which lat 
Pormal but tho cathode was a normal 
duli red, кө the valve stl did its job 

With luek, there will bo à gentle 
hiss from the en with the volume 
control fully advanced. And with ап 
insulated wire connected to the aerial 
terminal, you should bo able to ber 
som stations, even if weakly, as Ihe 
tuning knob is rotated. 

But ihn chances are that you тау not 
be so lucky. In that case а systematic 
soarch through tho circuitry will be 
‘necessary. This is a goad idea anyway 
because it will piek up any mom faulty 
components, including valves. 

Place the chassis so that you can 
got at the undernedth connections 
find measure tho high-tension (HT) 
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stringing 


voltage across the 1биР Вог capaci 
Tor. N should be about 250V DC Fhe 
mons tho voltage across the 2250 
ходо from the УСТ cathode to 
‘eth t should be about 13V which 
means that the cathode current of the 
valve 0. I itis much lem, iin 
probable that the valvo ia low in emi» 
Mon und due for replacarnamt. 

To chock that the valve is amplify 
ing, switch tho meter to the ohms 
calo, connect the red (normally 
positivo) ead to earth and touch thn 
lack lad tothe[unction of the аты 
and 047MQ (4700) resistors. The 
should be a thump from the рва 
Jf nol, there is том likely a problem. 
— the speker 
or the connections 

AILOK with the output stage? Meas- 
uro the voltage at the plat (pin 6) of 
the 6SQ7GT.A should measure about 
90V and touching the probe on the 
pln should result in a click from th 

kor I the voltage is much bi 
than У, the valve is probably low 
in emission and should be placed 
(Not: this is а case where the cath 
ойо current is only about 05mA and 
a usable valve would be failed by an 


ЭҮ 


rangement, necessary о ensure tha U 


a carry the long vertical pointer. Abut £4 metres of dial curl required ta 


to ground to confirm that the stage i 

amplifying 
Also, the volume control can be 
checked by using the miter on the 
‘his seal Start with the knob turned 
fully clockwise and note that the 
reduced astha 


PHONO - RADIO" an 


has positione 
1 “BASS 
yd radio func 
"altogether. Tho 
Hotpoint 
posi- 


Frequency response of th 
shown in Fig iso 


very severe high тату audi a 
The plate curat 
cant «шу be che 
‘cathodes grounded. M 
stance of the IF trsaforme 
‘vith the st таа ой. Then, ar 
making e the screen lige bout 
BOV, the plate vlt 
The prid JV. measure th voltage drop 
acres the IF — 
Тын voltage divided by the resistance 


the 6SKIGT 


and multiplied by 1000 will giv the 
‘curva (in milliampe), WIth a 
good valvo, И should be about mA, 
Now with the DMM on the ohms 
range, briefly touch tho probe to tho 
grid (pin ajo he 6SK7GT Thisshould 
fost in a slight click n the speaker if 
the valve is amplifying but not nearly 
as loud as with the audio stages, 
ting the бн is а special prob 
lam in the Hotpoint chassis, Tho 
socket for the valve is hidden һу tho 
dds band oscillator сой and the 
accompanying trimmer capacitor: tis 
Just vot practical to make отта with 
the two connections which am needed 
о determine ifthe valve is OK, io, tho 
‘cathode and ће grid of the oscillator 
As a result, the trimmer was re 
moved and a IMO resistor solde 
to the oscillator grid connection on 
the valve воски (pin 5). Tho other 
end of the resistor was left to protrud 
between the two trimmers so that th 
meter connection could be made. The 
voltage reading will be only slightly 
Teduced by the presence af the resis- 
tor [tbe capacitance of the meter lads 
would afer the oscillator frequency if 


ЕРТЕН 


Tali This ives мү sight 
шон bight, 


The sha ofthe replacement wich 
ий wan extende using a sbort section 
Asta from another ри. The te 
ere oed sing threaded bash 
From anor po he lt hed together 
‘with E Weld epoxy adhesive 


a direct connection were made), 

in order (à got at the BJAG valve 
socket cathode connection, the side of 
the chasels which carios the support 
for the dla glass and dial lamps had to 
be removed. A length of hook-up wire 
war soldered to pin В of the socket 
This pin is already bypassed to chas- 
ма so that the wire cam be extended 
Without affecting the performance 
Altogether this wasa time consuming 
job, 

The cathode resistor and tho oscil- 
laor grid-etuen resistor were both 
within 20% oftheir marked values ad 
because ofthe difficulty of replacing 
them, they wero left asi, The capaci 
tors were difficult to undo and measure 
but ther effet is easy o determine. 


ва Sticow Cu 


I the 70pF capacitor is not about the 
correct value. the oscillator will not 
perform correctly across the band. 

ln addition. the gain ofthe valve will 
be low if the bypass capacitor across 
the 2000 resistor is low in value. We 
checked this by connecting a uuf 
‘capacitor from the extended wire 10 
arth 


ойо resistor. The cal 
Indicate about AmA. Irwas much lese 
than this with our set and s0 a new 
‘68 was Sted. This ved the problem 
ofthe за not receiving stations at the 
high: freq 

"Tbe operating conditions for the 
чө in the Hotpoint circuit ae т 
ally not optimum for performans 
The grid bs should be lower, giving 
а higher cathode current and thus 
Increasing the yain and oscillator 


however, decide (o retain 
the original design where теме 
Shorting out the 2200 cx 
tor on the broadcast band is an easy 


by about 6B. However, 

grounded cathode h 

ias has to bo restored on shortwave 
The socket for the біб in th 
Hotpoint chassis ls shock-mounted 


tie feedback [rom the 12-inch (0em) 
speaker which was positioned close 


e bee 
restrung with ordinary string and it 
jst wasn't working as И should. Or. 
inary string doeet { work as it is too 

dy fiction 


And it has to be tensioned properly 
їп the ease of the Hotpoint, the dial 
cord arangement is quite complicated 
Since it supports the lang pointer at 
both the top and bottom of tho dia 
Cord sections going in the same direc 
боп at top and bottom are provided by 
the special stringing arrangement. In 
fact requises about 2 4m of dial cord, 
You have several choices if you can- 
not obtain dial cord. One approach is 
o use the curd from slimline venetian 
blinds and another is to ose the thin 


line used by bricklayer, A third possi- 
bility is to use dental fons. Fortunately, 
the Hotpoint chassis hasa diagram for 
the dial stringing on the hack of the 
de pie 


Over-bright dial lamps 

Dial lamps in typical vintage radios 
present а reliability problem If opor 
жей at the full ем voltage of 6-11 
They ан very hot and they can evon 
sd to cabinet discolouration in those 
With Bakelite cases, 

în the case othe Hotpoint. I decided 
to wire а 220 resistor Ш seres with 
Sach of the four lump. This тыш 
ina slight reduction tn brilliance but 
also reduces the amount of hont they 
Produce, 


IF alignment 

The пих job was to align the tuned 
circuits and correct the dil station 
Calibration positions, Bear in mind 
that the dial was orginally оо 
hen the stations were 10АН apart in 
equency; ow AM broaden roquen 
clos have ФАНЫ spacing. Having sald 
"lat, most oft cy stations aro 
довело thai original еденін 

Alignment of tho ЧН Intorm- 
diat transformers can be undortakon 
uslag а local radio station and your 
digital multimete (DMM). With cam, 
the job can be done virtually as well 

with n signal genarmtar. 

Tho positive lad ofthe DMM van bw 
connected to chassis and the апране 
Tead toa point on the AGC (automatic 
nin control) ine which is y posee. In 

aso ofthe Hotpoint, this could bw 
across tho 047a capacitar at tho bot- 
ип of tho 10 IF transformar second. 
ary. You may ure the chosen point far 
ie whole ofthe alignment procedure 
andit could be worthwhile arranging a 
vds foo" connection to the meto. 
You will probably stand the chas- 
sis өп end мө that you can волта all 
{he adjustments. Tools such as small 
screwdrivers should bo on hand and 
plastic alignment tools may be needed 
JE some of the adjustments Involve 
internal slugs. 

An aerial wire, say five metras long, 
should be connected and when you 
fune accurately to а strong station 
the meter should indicate а positive 
value ofa few volts, Carefully adjust 
the tuning capacitor for maximum. 
reading, If ther i а choice, use a ta 
оп at the low-frequency end of the 
broadcast band. 


siiconchip.com au 


Then, one by one, adjust the IF trans- 
formers for best moter reading. In most 
casos, the Increase in reading will bo 
Small and accounted for by the aging 
of components. ane adjustment does 
not result in a peak mele mating then 
the IF transformer is faulty may need 
ta be replaced, This doosn’t happen 
with many sot 

‘Another possibility is thatan adjust- 
ment screw or slug has jammed and 
can't ba moved. A decision then has 
10 be made. If, eventually, tho set is 
sensitive onough to receive tho stations 
needed, t could well be'n reasonable 
‘decision to leave the component in 
place father than faco а dificult т 
Placement, 

Tho пем job is to make tho dial 
pointer agro with the station posi 
tons, 

Tuno io a known station at the 
high-troquency ond of the band and 
thom adjust the trimmer capacitor for 
tho oscillator cal (RSF) so that tho 
pointer indicato the sation position 
rently. That done, tuno to а station 
m the loveenquency end of the hand 
And adjust the core nf tho oscillator 
тай for tho dial position. 

‘Whom the soi tuned back to tho 
high-frequency station, the dial pos 
Чоп may have sire lightly, Correct 
this in with tha trimmer capacitor, 
TE may Im necessary to ро backwards 
and forwards wo or throe times to 
‘compte the oscillator line up. 

Signal frnquency circuits ат lined 
ир for maximum sonsitivity using tho 
sume general idoa: adjusting trimmer 
Capacitors towards tho high-frequency 
ond and inductors towards the low. 
frequency ond, The tuning capacitar 
rotates through 100, Try à make the 
adjustments noar tho 20° and 100° 
points 

"Note: thu shape of the tuning ca 
pacitor plates fe the same for both 
tho oscillator and signal-froquency 
tuned circuits, зо tracking can only 
be perfect at tiroo points on thu dial 
‘ear tha ende and towards the centro, 
‘The loss in sensitivity is not too seri- 
оша, Вожено, Some manufacturers in 
the ate 1950s overcame this problem 
‘with tuning capacitors by having 
diffarontly-shapad plats for the scil 
Jator section, 

Tf your radio has an RF amplifier 
stage, there will probably be two tuned 
circuits to adjust but tho principle is 
the same: Inductors towards the low- 
frequency ond and trimmer capacitors 
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HOTPOINT AUDIO RESPONSE 


В НЕ 
SEN h 
FREQuENCY 1K 10K 


Fig 1 he audio response curva forthe Hotpoint TASDE radio, Hw TO dawn at 
kite but most people were happy with а "mellow" tone in the 1980s, 


judo (up М. 3W undae f 
9 гз в 1094 UL гово Өн: 
Fuca таму. изн @ OOOK: V тон 204V @ M 


(боли нуни толун rl rin АМ ral 30% modus 1 нг cpt) 


toward th Подібну on metro [12:0 and ete 
Our Hotpoint presented another — (0-9.90MHz] bands. А long outside 
design problem; thure is no moans bf vara will bo dero with wots ike 


adjusting the Inductance of aeri the Hotpoint bcnuse of төй son- 
tuned circuits оп eithor tho brnadenet sitivity: 

or shortwave band. Al we сап dois Shortwave propagation conditions 
adjust the trimmer capito. around the world at tho present timo 
Shortwavealignmont without asig- апа probably for tho next fow узик, 
"generator doen presenta peoblom. tend ta favour stations between about 


The Hotpoint could never be consid- 4МИх and 12MHaao that it would ba 
red as o ин for thu serious shortwave raonable to adjust tho aorlal trimmar 
listener but something shouldbe done somewhere in tho middle ofthat range. 
so that strong stations сап bo hoard. How accurate isthe alignment using 
Simply turn the dial ta tho middle tho above method? 
‘of tho range and with the arial con- Ме checked tho Hotpoint with a 
nected, adjust thy trimmer capacitor laboratory signal generator, output 
for maximum noisa. This may bo auf. test sot and oscilloscope. The contre 
ficient for some. frequency of the Intermediate stage 
For those who wish to до further, — was afew КН away from the normal 
uso can be made af the American atw. dee but thie really Шо mato, 
tion WWV which transmits accurate Ме wore unable to Improve on any 
Frequoncy and time signals from bath other adjustmonts, 
Hawaii and Colorado, The 10MHz The performance of the receiver 
signals can usually be hoard at good! is listed їп tho accompanying panel 
танців in Australia in the early oven- Тре poor audio response is due to the 
narrow soloctvity-of the «БН IF 
stage attenuating tho sidobands and is 
typical of AM receivers manufactured 
шағ trimmer so that WWV appears іш thu 1940s and 1950s, when people 
at the calibration point on the dial were happy witha "mellow" tone The 
and then adjust the serial trimmar for — sensitivity, although not outstanding, 


maximum volume isadoquateforoceiving local stations 
% Sm of aerial wire extended 
м 10MHz, it will bo easy to find the away from shielding objects, SC 
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ASK SILICON CHIP 


Got a technical problem? Can't understand а piece of jargon or wo 
‘and well answer your question. Write to: Ask Silicon Chip, РО Box 
send un email to silicondeilcónehip: 


with а why the IGBT would fil? Thus circuit 


Large solar panel for cartes amd has the latest modifications as per your 
lighting system f 


capacitor ot website "Notes & Errata", ін there an 
The Solar Power L System "Ор power up with heroutor in ci equivalent IGRT othar than tho "Fair 

{Suwon Они, May & June 2010) ls a сий and advancing the speed control child" brand 

front project but What If want to use a VR1 th router mator jum d“ Should 1 be looking at 1C2, Q2/Q3 


lar panel lanerthan SW anda larger slightly then advanced smoothly up maybe? Tho 100 resisto à 
SLA batter to full speed, Varying VRI up and меті OK. I would certainly appreciat 
Тін ronson | ek Is that my ste ix down changed Бе рокі smoothly for хото help as have run out of Ideas 


[Т a shart time О.М, via email) 
ойын On turing on the router a second 9 Possibly 1C2, Q2 and Q3 wem al 


alpine and winter is hort 
margy shade and cloude 


would need, ау, 10-20W panelan ка, the motor failed lo start, thon — damaged, Wilh such a large rout 
LA bottory по got through "a aller seveml Wios the motor startad the motor should bo startad with the 

{А ©, vin email igainandseontod lo operate normally, contol wound fully anticlockwise and 

mponenta іп the с Tin adjusted Vi when tha motor then wound slowly up tothe mquimd 


v wend for a 20% panel if мл 


inductor LY iw changed to 100pH ЗА, the problum, тігі wound up will caus a lar 

The use to BA, and diodes D1 & D210 Aleramhertry thomotorsuddonly кані чи that's well over th 
MIIR20100GT. The 4706р low-ESR wont to full spend no niall tad 10A. 

ould be parallela for aT thon followed your ding ^ The IGBT should be parallel and 

п parili for each. The proendum as por tho тона, tightly to tho sido of tho 

aud be G80, onnectinga 12V DC power supply 10 box (but must alno uso the но 


байл e and checking 
relevant Cy and al ме 


A IOW эйе ылри was pulled Aerea ge ande. Буи enough or tbo application, 
ae a e 

ped coni Partial cure for the 
Damage to SIVAS witi moter oT On miimi Ultra-LD Mk2 
10А speed controller пем part tho cirouit somad to work ‘The qulescent current of the Ultra- 
Trwcenliy bought a klt or the 230V newly until uly КЕТЕТІН ІНІ 


AG 10A Full-Wive Maina Motor Con- went to full speed and по August September 2008) have bul 


troll (tco Cut, May 2000) formy trol Checking the IGBT 1 ound (be seems 10 drift up and down, gradu 
Makita router. I sp КО gate, emitter and € bored. mily Incronsing 19 possible thermal 
rote 2А, 1850W, spe 2200RPM. n 

Tassenblnd efore or could you ирдин a reason Thronly solution T could come up 


Devices or circuits described in Бшсон См may be covered by patents. Son См discas any ыу tor the in- 


tringoment of such patents by the manufacturing or seiling of any such equipment. SILCON Сирано disclaims any аву 
Tor projects which are used in such a way as to infringe relevant government regulations and by-laws, 

Advertisers are warned that hey are responsible for the content of ali advertisements and that they must conform to the 
competition В Consumer Act 2010 or as subsequently amended and to any governmental regulations which are applicable. 
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swith was to solder a 1900 thermistor 
across two of the Tour Bias diodes, 
‘mounting it on ano the output tran- 
Sistars. The quiescent current ік now 
able at S0mA, Would this cause dis- 
tortion in the output sage or is there 
another way of solving this problem? 
Thave looked atthe Mk- version but 
it would bo to difficult and messy to 
modify the original circult. Hope you 
can belp. G. Hs, via email} 
, As longos your modification makes 
the quiescent current reasonably sable 
then it should not affect tho perfor 
Weagree that attempting to inonrpo- 
rate tho Vbo multiplier onto the Ultra- 
TD МЬз would be messy, which is 
partly why wo produced a tiny adaptor 
PC which incorporate the new Vb 
multipliorand the other modifications 
uch as the 2-pole compensation. The 
details wil be published next month. 


Problem with ultrasonic 
anti-fouling kit 

Ihave shed the assembly of two 
sonic ani fouling Бы [Su 
Or September & October 2010) but 
hen Lant up the Beat one or aod 
Fan ht romp ew о fuse: 

T removed the danger Diis and 
‘chockad hs Кош end again nae 
T have the comer liq tte est 
рош, V tile checked бы I2 was 
Tha comic way o1 мп en 
to carry оп without some guidance 
from you 

Teal assume а іші іше and try 
again but o uncertain lle 
Sam doing thls for a friend and Td 
haeo Jone Шиа. (B la eal 
© During theft tesi, when the IC 
Sout of cet i recommended 
to hav the fuse ош of eel This 
ип prevent te ue blowing, The IG 
na faso can inetd when the SV 
Supply ene 


Ultrasonic anti-fouling 
cut-off voltage 

Tm in tho process of installing the 
вао Ants fouling unit on my 
bont altho inment and have one ques 
Чоп. The unl оше out ithe supply 
‘lage drops to 112. Tum planning 
Oros the unital the time and whe 
the boa ie оп the marina berth with 
Shara power tot eine. 

However, when away orifthe power 
salle pretor the uit to cutout atei. 
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their behaviour, as far as "carbon" emissions are concerned. 

“The whole process is ridiculous, of course Even people who are concerned 
about global warming acknowledge that the "carbon" tax will do litle to 
reduce Australia's carbon dioxide emissions and nothing to reduce carbon 
dioxide concentration in the atmosphere, presently around 300 parts per 
million and growing, 

But those people with a strong belief in global warming must now finally 
be starting to have Just a lite doubt in the cience which bas been previ- 
ously proclaimed tabe "settled". A fow wuoks ago, researchers from the US 
National Salar Observatory (NSO) and the Айг Force Research Laboratory 
released a report on sunspot activity and concluded that the Earth might 
Бе heading into a prolonged period of cooling. similar to (he Maunder 
Minimum (1635-1715). This was backod up by another port by Mike 
Lockwood, profesor of space environment physics at Reading University, 

‘You can ead more al www dallymallco.ukeciencetocharticle-2010757/ 
Shivering-Hritain-Littefee-Age-way html 

1 wonder if they got tho idan rom my Publisher's Latter back in the Sep 
tambar 2009 Issue? Just kidding. 

Of cours, the global warming enthusiasts Immediately had an answer 
Tor that, with Joanna Haigh, professor of atmospheric physics at Imperial 
%%% ü 

. Њен осі of global warming will outstrip 

ability о cool even in the coldest scenario 

Problem із, global warming, hasn't really bon happening since 1998, 
а fact that bas finally been acknowledged in à now study published in 
tho Proceedings of the National Academy of Scionces; "Humans affect 
the climate in two ways. They warm it by emitting carbon dioxide and 
/ 
Sulphate particles which have the effect of reflecting sunlight,” sald ead 
‘thor Robert Kaufmann from Boston University 

"This means that taken together, humans have had relatively litle effect 
‘overall оп global average surfaco temperatures over the 10 years, which 
means that naturel fluctuations have predominated,” he added, 

Which moans that thoy are trying to hava it both ways. doesn't 1? You 
will see just haw they ar playing around with the findings and still trying 
to make out global warming is happening by reading the story at Мр 
\worwbe.co.ukinewsscience-environment-14002208 

But any reasonable person might easily conclude that global warming 
simply isn't happening. Ir» actually potting cooler. In fact, tho last two 
winters in the Northern Hemishare have oen extremely cold. 

Sa what the hell ars wa worried about? And why is Austrllacantemplat- 
ing tho introduction of a "carbon" tax? Mind vou. the federal government 
presently is letting nothing deflect it from its quixotic course which could 
da groat harm to our present relative economic well-being, with rising 
electricity changes being only a part of it 

The only thing that makas me bope that it might all amount to nothing is 
/// /// 
% comes ta mind and of course, there s The 
%%% solar panel installations are 
now acknowledged be defective by the state governments tn Quoonsland 
& New South Wales 

1 know that global warming beliovers will regard all of the above as her- 
өзу. and would probably like to have “denier” Порой оп my forehead. 
Very well. So be it. 

However, 1 do hope that good sense will ultimately prevail in Australia 
and that wo will continue to thrive, for the benafi and well-being of every- 
one in this wonderful country. Let's not jeopardise what we have and put 
ourselves in the same catagory as tho USA and Europe: 


Leo Simpson 


CadSon EAGLE PCB Design Software. 

Have you been wedded о Protel Еавугах ог Aulorax ав your favourte CAD 
РС software? But hey, I's so last century, DOS and al that Now there is an 
affordable alternative which runs on Windows, Мас OSX and Linux. А fee 
version i& avalatio with Imied functions for non-commercial use, We wil 
have а comprehensive review. 


h-Qualtty Headphone Amplifier 

‘Would you ike an ampifir with the superb performance of the new Utra-LD. 
Мк310 arive your favourite high-qualty stereo headphones? Wel, you сап, 
‘without he power supply case and al he paraphernalia of a big stereo ampli 
fer fs powered rom an AC plugpack and isin compacthal-ize 1U case, 


Untrasonic Tank Level Meter. 

Tris cunning project measures the level of uid in а tank by bouncing an 
ultrasonic beam off the surface ofthe quid and thon computes the answer, 
Usos a rusty PIC 16F B8 microcontroler, one dual op amp, one dual compara- 
tor and a bunch of transistors. 


"Шигар МК Upgrade PCB 

Ara you annoyed that we produced the superior Mk. 3 version ofthe Ulira-LD 
amplifier and youre stuck wth the Mk 2 version? Don't let your brow become 
too lurrowed We ve produced a teensy adaptor РСВ which lets you incorpo- 
Tate the new Vbe тийїрйг, the two-pole compensation and other Mods to let 
you get he sama perfomance as ine МАЗ Woo-hoo! Three "la projects 
Ìn the one issue — what biss! 

Note: thes features are in the the process of preparation for publication and. 
barring unforeseen circumstances, wil be In the вше. 


ON-SALE: Wednesday, 31st August 2011 


thera 25% slate ofdlscharge which fs plified РС speakers, When th TV is 
ава orat 50% SoD which is12.20V, Switched off with the remote, It enters 
Can you tell me the voltage between 4 lower power made for several min- 
"TPO ап ТР to achieve this plaso? utes drawing 20W and then goes into. 
(P.C via envi very low power mode, drawing 0.5W. 
* You do not change the voltage Whon it ontore the very low power 
та ТР1. That should be set 1o SV, as mode а large DC thump is delivered 
Specified to give correct operation of in tho amplified speakors which is 
the microcontroller, obviously annoying 

‘What you need to do is adjust the Using the digital output from the 
resistors connecting to pin 3 of ICI ТУ works well, excepti is a constant 
/ cannot bo adjusted by the 
шош point, the voltage is ЗЯ. ТУ remote volume controle, which is 
"That isa bit tricky, as you will nd if what Lwant to do. 
/ 
webe values. We suggost that you speakers but i's oftan forgotten. In. 
increase the 20k resistor io 2200. wondering if you know of a simple 
‘That will give a low-voltage cutout cireuit/project designed to sit tween 


point of 12.25 the TVs lineout sockets and the ampli- 

Ber, whore it would dlaconnect after a 

TV audio predetermined period af no signal lay. 

five minutes), then reconnect shortly 

thump problems ater a signal returns. Obviously it 

am hoping you might be able to would mend to wait at least a second 

help me with a lit problem, riwa before reconnecting. otherwise 
Му situation ie that 1 have a new the DC thump would stil! be hoard, 

LCD IV and am using the audio line rod usinis one of the now power 


ош to operate through some 21 am- boards that have a mastar socket and 


10 Sen Cur 


that are capable of switching of any- 
thing plugged into the slave sockets, 
but the ТУ draws 20W їп tho Tower 
power mode, is not low enough to trip 
the slaves before tho vory low power 
mode: (L. B., Currumbin Waters, Qld). 
„ Our VOX project from last month 
(шу 2011) should be tho answer. 
This switches an a ela y whenever It 
detects n signal and switches off afer 
ареной af no signal. The relay can be 
Used ta power up and power down the 
poserod speakers 

At present there are no kits avail 
able but SICON Сир сап supply the 
РСЯ for $25.00 plus 510 far postage 
and packing 


Ultrasonic cleaner 
fuse blowing 


1 посету purchased a Jaycar kit 
for the Ultrasonic Cleaner described 
їп tho August 2010 Issue of Sici 
Си. T completed the kit and applied 
power without tho IC Installed, as 
Stated in tho instructions, However, 1 
immediately noticed that the device. 
was drawing an excessive amount of 
rent and the fue blow 

Tüoublecheckad all the components 
with no faults found, I then removed. 
the transformer and replaced the 
fuse, This proved to be OK, without 
the fuse blowing (IC still removed), 
{confirmed ЗУ on pins 1 & В ofthe 
1C; this checked out fine [without tho 
transformer installed] 

"The Jaycar kit came with a pre- 
wound transformer checked tose Г 
"his was correct On visual inspection 
of the transformer, it appeared to be 
Ок, with the windings going to the 
лед pins on the transformer, 

‘Can you please assist me with any 
thor ideas or help? (P. H, via email), 
* Take the fuse ош also when the IC 

и, This will preven the excosseur- 
rent. Then adjust the ЗУ with trimpot 
VRI. The fuse and IC сап thon be ein- 
жепей after the power is switched ой. 

"Tho reason that tho fuss may blow 
wlth er removed 1s thatthe gates of 
the two Mosfetsdo nat have any drivo 
signal and they can "йош" and thoreby 
atleast partially tur both Mosfets оп, 
thus blowing the use. When the fase 
is removed as well as 1C1, there is no 
Voltage on the Mosfet drains and so no 
current can flow: 

Wo do have another version of thls 
circuit in dovolopmont for another pro- 
joctand we havo added 10k resistors 


leeren coal 


Dual Tracking Power Supply (June according to the manufacturer's data 
кы found 1 


SurfSound Simulator 
book. July 2011: th 


iex Make new connections 
at Australia's 


New Electronics Expo 


РО BOX 139, COLLAROY NSW 2097 


email: silicon@siliconchip.com.au 
Phone (02) 9839 3295 Fax (02) 9839 2648 


Your Name = 


nai adress 


Card CJ Master Card 


е LIJI 


Signature, 


‘YOUR ORDER SILICON CHIP PRINTED EDITION SUBSCRIBERS QUALIFY FOR 10% DISCOUNT (except on subscriptions) 
MP пе E пеші REQURED - EUNT FORGET TO PL а PETALS ABOVE. WE WOK те ETAL OUT FOR OU AND SEN YOU A RECEIPT WI OUR ORDER 


SILICON СНР SUBSCRIPTIONS (all prices ісінен РЕР) SILICON CHIP BOOKSHOP (P&P әйнегі - See below) 


H 22 тәнен вип. ня cans PLIS пасте талата ron cans pan 
3 Тен soe may e stag tet > BOTH BOOKS ене sei 
a n = — 

a 5 " поте 

a —— SE aei 

a ^ 

a м А —— 
E > sao as momo 
а ve в — sen 
El ast piter DOM рые ы ^ тепте: измет я 
NEW: CONVENIENT AUTOMATIC SUBSCRIPTION RENEWAL > — 
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BACK ISSUES/ARTICLE PHOTOCOPIES 


О sucon сие tack issues: scean pmorocomes х sam 
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ELNEC IC PROGRAMMERS 
High quay 
Realatic prices 
Froo sofware updates am 
Large range of adaptors 
Windows dae ae 
CLEVERSCOPE 

USB OSCILLOSCOPES 

2x 100MSais 10bit inputs + rigger 


‘dont калама 
ee a 
р] 
800 den + spectrum analyser 
Windows Мат РЫР 
IMAGECRAFT C COMPILERS 
ANS C compie Windows IDE 
AVR, IMSS ARM ARMY 
py 


GRANTRONICS PTY LTD 
ww grant 


sm га Tough times 


demand innovative solutions! 
‘i tough economies ou M 
ateh every e 

‘ede contrer 

Ee OFM more 

sna per 

‘ar han amy 

серии produet. 
Checkout eur eae 

aay and cover how we ca help yon 
‘eal competitive 


537 tna Boros 


wah 


FOR SALE 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists woicome. Sosamo 
Electronics Phone (02) 8005 6732. 
sesamo @вөвате сот, au 


questronix.com.au — audiovisual ex 
erts вое home, corporate securty 
эга devotional installation & edhing 
Woes, QuastAV CYP. Kramer TVone 


(02) 4943 1970 or sales questronhx 
LEDs! Nichia, Cree and other brand 


пате LEDs at excelent prices, LED 
‘rivers, including ulraralable linear 
‘wer options. Many other interesting 
‘and hard-to-find electronic tems! 
‘wi ledenles.com.au 


SILICON CHIP PCBs: Silicon Chip 
Publications can supply PCBs for any 
project described in бисон ChP since 
January 2011. Phone (02) 9020 3205 
‘or omal siicon@siliconchip.com.au 
Tor details 


www siiconchipcom au 


MAXIMITE BREAKOUT BOARD: 10 
‘hanno, 2 ys per board, 2 boards 
сап bo cascaded to get ай 20 chan 
nels, Each channel can be configured 
as Digtal n, Digtal Out or Analog n 
Screw terminals. More information 
www. hamfiold соты 


KIT ASSEMBLY 


KEITH RIPPON KIT ASSEMBLY & 
REPAIR: 

* Australia & New Zealand 

* Small production runs. 

Phone Keith 0400 662 704. 

ith ripponti тай сот 


WANTED 


CUSTOMERS WANTED: Truscotts 
Electronic World large ange of semi- 
conductors and passive components for 


Phone (06) 9902 5444 


‘WEAN WELL Power Supplies On The a 
www raoandeletionis.com 
Ph: 1300495211 Fax 08 9402 1287 
mai: sales @radioandelectonics.com 
PO Bor 780, Hilarys, WA 6923 


ie a вената 
Е 


Aa on ad 
Кы, di 


industry, hobbyist and amateur projects 
Including Drew Diamond. 27 The Mal 
South Groydon, Melbourne. Phone (03) 
9723 3850. sales electronicworld 


ug ratae tor ‘these pages: Classified ads: $29.50 (incl. GST) for up to 

1 Zoword pus B5 cons r eac additonal word Display ad $54 50 no. СЕТ 1 

1 por column опитате (max тост) Clos date weeks prior to monot sale. | 

JJV 
... o tay (02) 9809 2848, or phone (2) 9030 3205. 


| RF MA Ff Modules Australia 
Low Power Wireless Connect Specs 
SENA ZIGBEE | eee | SENA ZIGBEE 


2AGHz.250kbpa| Шен | Fun UART 
авт EIRP | Industrial | Analog inputs, 


IEEE 802,154] Comme 13 Digtal NO 
External Antenna] Goverment | Antenna options avaliable 
ProBoe: Z810 & 20710] Melor Roading | 2ЕТО-ЗКОТ Starter Ki, 


юп, TAS, 7250, 
bi modules com au. 


RF Modules Australia, РО, Box 1957 Launa 
hy 03-6331-6789, Emal: sales Grfmodues.com ax 


CIRCUIT IDEAS WANTED 
We pay up to $100 lor contr 
To Cra Notebook or you во 
a lec o test gear. sent yu 
‘deat; Silicon Chip Publications, 
PO Box 130, Collaroy, NSW 2007 


www.linet.net.au/-worcom 
VDE ELECTRONIC COMPONENTS 
ary, WA 23. 
Tab Рат (8) 83077300 
wen, eau 


issues € 


Are your исон Снр copies 
getting damaged or dog-eared 
just lying around in a cupboard 
or on a shelf? Can you quickly 
find a particular issue that 

you need to refer to? 


Keep your coples of Suucau Cur safe, secure 
and always avallable with these handy binders 
Available Aust, only, Price: $414.95 plus $10.00 p&p per order (includes 
GST). Just И in and тай the handy order form in this issue or fax (02) 
9929 2648; or сай (02) 9939 3295 and quote your credit card number 


блай [шй 


irons 


Host Енола & E 


— Ру Lia. " 
ктөр СЯ 
LHPNETAU, ioc 
me 


Sima Battery Engneerno... 8,103 


idw Бес Сото... 104 


SONY Chip CCD Camera| Generator 


Dome or 


— tee 


— зуе 


our 
sts 


Gatto 
E] 
"tóm Rol 
say cts 
Varo 
ЕЗІ 
las maet 
CES] 
FISH 
FINDER! 
Complete ea 
РЕ 
you ven ha 
share 


ONLY $98, 


RRE, 


JUST 590 gas with ario gion 


Charge 
Controller 


Protctyour 
E 


iets you ron tate VOC and 
i capaci Pecertape. 
From 9 


Solar Panels Т 
B EST PRICES IN AUSTRALIA! б 


359 rE 
5750 Each sok 
$250 

$300 


EM 
80w 

100w 
120w ...5350 
200w ...$599 


Folding Solar Panels 

[A ea jd ay tg reir cab 

iss READY TO Ue 
60 watt. 
80 watt 
100 watt 
120 watt 
160 watt 
200 watt. 


Infomon Wind Turbines 

One of he most technologically advanced Wind Tubines 

Sn e manet S 

Weave 2 model to choose from: 
Ролана 500W Wind Turbine 

A comple wih control 

and towe or tae easy se 

SALE 

Was 51500 NOW ONLY $699 


For those who want to generate 
‘some serous power we havea 
1000 watt system compete Kit 
“rh stand and contrat 

Dont Pay over $2000] 

SALE $1199 


id in over 70 counties across the world 


INFOMON COOLING 
FRIDGE - FREEZER. 


‘This one tough Fridge Bult to 
last Latest enolog rece. 

= Design Great far тое remote 
(ве Мот Computer Temp 

ош energy эмт system so tf 
oes not siess ой your pateris: 
‘SL mas 499 V т 

GL was йб OV зе 

OL was $1809 NOW $08 

FREE BONUS паш Cower, 
Vl charger ard coset adaptor 


UVERY Complete DVR CCTV PACK 


TR Indoor Qutgogg Cameras 


Жа T ch DUR ano tes ВВ 
HUGE POWERFUL БЕ 


Includes cite, 
T LCD momor 


PLUS camera’ only $189. | 


5/110 Station Rd, Seven Hills NSW 2147 (Mon-Fri Эат-5рт) _ 
Phone (02) 9620 9011 www.Ihp.net.au 


GREAT PRICES 


‘SAFETY SPECS 


веси GRINDERS 


RATCHET TAP WRENCHES INDUSTRIAL WET & 
DRY VACUUM CLEANER. 


d J &- T 
aL ae 
Erg али 6 |; ? 
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